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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facta authentw, the contributions 
will receive apecial attention. Accepted articies will be paid for 
at regular space rates 


REVIVAL OF THE OLD HUDSON RIVER TUNNEL 
SCHEME. 

rhe publication of the plans of the Pennsylvania 
Railroad Company for the construction of a system of 
tunnels connecting Manhattan Island with New Jersey 
and Long Island has naturally revived interest in the 
old Hudson River tunnel, which, after being completed 
for some three-quarters of the distance from Jersey 
City to New York, was abandoned because of the fin 
ancial embarrassments of the company that had it in 
hand What is known as the New York and Jersey 
Railway Company has recently been incorporated for 
the purpose of completing this tunnel and building the 
necessary terminals at either end. For some time past 
the work of acquiring the land for the terminals has 
been quietly carried on, and all the needed property 
has been secured. The present tunnel, which was con 
structed by an English syndicate, has been constructed 
beneath the Hudson River for a distance of about 3,900 
feet from the starting point on the New Jersey side 
and only 1,580 feet remain to be built to connect with 
the shaft on the New York side. It will also be neces 
sary to build the approaches to bring the tunnel up to 
sSireet grade on each side of the river The abandon 
ment of the tunnel was due to purely financial causes, 
and there was no physical reason why it should not 
have been pushed through to completion at the original 
attempt rhe difficulties encountered were chiefly due 
to the fact that the tunnel was laid nearer to the bed of 
the river than would now be thought desirable for con 
venience and safety of construction At one point in 
the tunnel the extreme looseness of the silt rendered it 
difficult to keep the head of the tunnel clear of water 
by the usual pneumatic process, and it was not until a 
considerable amount of artificial filling has been laid 
upon the shallow, overlying bed of the river that it was 
possible to proceed with the work of driving rhe 


difficulty was, however, overcome, and had the neces 





sary capital been at command, there is no doubt that 
the tunne! would have been finished many years ago 

rhe tunnels consist of two parallel tubes, which 
measure internally 18 feet in height by 16 feet in width, 
and are oval in section The line of the tunnel, as 
originally iocated, commenced in Jersey City at Jersey 
Avenue and 15th Street, from which point it ran east 
to Hudson Street; thence it passed beneath the Hudson 
River to the New York city bulkhead line at the foot 
of Morton Street; from which point the line swung 
slightly to the south and was carried to Broadway 
From the western terminus, as designed, to Hudson 
Street, was 3,400 feet. From Hudson Street beneath 
the Hudson River to Morton Street, was 5,500 feet, and 
from this point to the eastern terminus at Broadway 
was another 4,000 feet. The work that has been done 
upon the tunnel was confined to that portion of it that 
lies immediately below the Hudson River. Two shafts 
were sunk near the bulkhead lines in New York and 
New Jersey and the work of driving was pushed for 
ward on the tunnel from each end. Actual construction 
commenced in 1874 and was carried on amid many 
vicissitudes of a financial and physical character until 
the southern tunnel had been advanced from the Jersey 
side about three-fourths of the distance across the river 
and a start of a few hundred feet had been made on the 
same tunnel from the New York side. Considerably 
leas work was done on the north tunnel. The terminal 
station on the New York side will be in the block 
bounded by Christopher, Tenth, Greenwich and Hud 
son streets. On both the New Jersey and New York 
side connections will be made with the street railway 
lines, and the location of the New York terminal will 
render it convenient for passengers who wish to trans 
fer to the elevated system 


Originally the tunnel was constructed with a view to 
giving the trunk railroads that terminate in Jersey 
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City an entrance to Manhattan Island. The plans of 
the new company contemplate the use of the completed 
tunnel for street railway purposes only In view of 
the fact that the Pennsylvania Railroad tunnels are to 
be used exclusively by the Pennsylvania Railroad sys 
tem, one would have expected that the other competing 
lines, such as the Erie, and Lackawanna, would have 
taken hold of this tunnel to complete it for their own 
use. It is certain that these railroads will have to se 
cure some compensating advantage to place them on 
even terms with the Pennsylvania system as regards 
the through passenger service to New York city, and 
we may confidently look for the development of other 
tunnel schemes in the near ‘future; unless, indeed, 
these railroads feel that the volume of traffic will war 
rant them in the joint construction of a Hudson River 
bridge. 
a i ad - 

THE DARIEN OR SAN BLAS TUNNEL CANAL ROUTE 

In view of the fact that an expert commission has 
been engaged for the past two or three years in a thor 
ough examination of all possible routes for a canal 
across the Isthmus, and that this commission included 
some of the most distinguished engineers that could be 
gathered together for the purpose, and in view, further, 
of the fact that over one million dollars has been ex 
pended in making this examination so absolutely thor 
ough as to render any further examination superfluous, 
one would have thought that the report, as recently 
given to Congress, would have been accepted as final, 
and that there would have been an end to suggestions 
for the sending out of more surveying parties into a 
territory that has been so thoroughly explored 

Therefore, we much regret to see that a joint reso- 
lution has been offered to Congress for the appointment 
of a Board to examine into the practicability and cost 
of a tunnel ship canal by what is known as the San 
Blas route. We regret it, not so much on account of 
the expense involved, for this is comparatively insigni 
ficant, an appropriation of only $15,000 being asked for 
the purpose, but because the mere proposal that such a 
survey be made is disturbing, and calculated to con 
fuse the general publi The suggestion that there is 
anything more to learn about San Blas will be taken at 
its proper worth by practical engineers, and by that 
large and increasing section of the public who by 
studying the canal question for themselves, have 
grasped its main details, and are able to form an in- 
telligent individual opinion as to where the canal 
should be built. It is upon the average citizen, who has 
not the time or opportunity to gain anything more than 
a superficial knowledge of the canal problem, that this 
continual agitation of the question of routes is so con 
fusing. Evidence of this is shown in the letters which 
reach the editor's desk, asking whether a short tide- 
level canal, with a tunnel through the hills, is not pre- 
ferable, even to the short and easily-navigated Panama 
canal. It is impossible to reply to these correspondents 
in detail, so we take this opportunity of saying that 
the possibilities of constructing a tide-level canal by 
tunneling through the hills were thoroughly inves 
tigated by the Isthmian Canal Commission, and esti 
mates were given for the cost of such canal at four 
different routes; one of them at San Blas and three of 
them on what is known as the Caledonia route It 
was found that at San Blas 4.2 miles of tunnel would 
be necessary; while in the Caledonia district 1.6 miles 
would be required on the Sassardi location, on the 
Aglaseniqua location 3.6 miles, and 4 miles of tunnel 
on the third alternative location It is certain 
that the advocates of a tunnel canal have no 
adequate idea of the stupendous nature of the ex- 
cavation required. To accommodate steamers of the 
size that will pass through the Panama Canal a vast 
cavern would have to be blasted through the moun 
tains (the term tunnel is quite inadequate to express 
its magnitude, so absolutely insignificant in compari 
son is the ordinary railroad tunnel), which would be 
165 feet in height by 130 feet in width, and the whole 
of it would have to be lined with a mass of concrete 
from 5 to 7 or 8 feet in thickness. A single mile of 
this tunnel would cost $22,500,000 to construct, and 
the 4.2 miles of tunnel necessary at San Blas would 
cost alone $94,500,000 The approach to the tunnel 
at each end would necessitate the construction of an 
enormous open cut, deeper in places than the Culebra 
cut at Panama, which, with the other excavation along 
the 37 miles of the canal, would bring up the total 
cost of excavation outside of the tunnel to $132, 
800,000. The total cost of the canal along this route 
would be $289,770,000 

Now, it is not by any means certain that the esti 
mate of $22,500,000 per mile for the construction of 
the tunnel would be sufficient to cover the actual cost, 
for the engineers in making this estimate, assumed 
that they would meet with material that was favor- 
able for excavation; that is to say, that there would 
be no material encountered that would tend to slide 
as soon as it was disturbed by excavating If such 
material should be encountered, it is perfectly certain 
that the engineers would be helpless in the presence 
of it. In proof of this we refer our readers to the 
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account, in our issue of February 8, of the construe. 
tion of the Aspen tunnel on the Union Pacific Rail- 
road, In the excavation of this work, which is abso- 
lutely insignificant compared with the erormous cavity 
which would have to be opened up at San Blas, the 
pressure of the sliding earth was such that twelve. 
inch shoring timbers were splintered into match-wood 
and heavy steel I-beams were twisted out of shape 
The mere possibility of encountering such conditions 
would render it absolute folly to commence the con- 
struction of a tunnel of this magnitude in any loca 
tion, and especially in the Central American regions, 
which are subject to volcanic disturbances. 


—__—_ oe ——— 
NAVAL DEVELOPMENT DURING THE NEXT DECADE 

In the current issue of the SuprpLEMENT will be 
found a reprint of an article, contributed by Rear 
Admiral George W. Melville to the Philadelphia Rec- 
ord, in which he indicates the probable line of devel 
opment of the United States Navy during the coming 
decade. The writer strikes the true keynote of our 
naval policy when he says, “Only by right, and not by 
might, will this nation fulfill her highest destiny”: 
yet we must always bear in mind that “it is as essen 
tial to be in readiness to restrain by military and 
naval forces the foes that are beyond the boundaries 
of a country as it is to effectively control, by local 
police, the turbulent within a community.” In re- 
viewing the causes which have contributed to the 
remarkable development of our navy, the first place 
is given to the attitude and action of the general 
press, which has been unanimous in urging the devel- 
opment of our naval power. This advocacy has been 
supplemented by the lecture field, which has played 
no inconsiderable part in familiarizing the public with 
our warships. The ships themselves have been thrown 
open to the public on every possible occasion, and have 
greatly conduced to the general interest, as have also 
the dozen naval stations and navy yards scattered 
along our seaboard. There are ten shipbuilding firms 
that build battleships and armored cruisers, over 
fifty firms that can turn out a gunboat, and several 
hundred firms that can manufacture naval stores and 
supplies, and all of these have at least a financial 
interest in the enlargement of our fleets. The army 
of tourists and commercial travelers who annually 
go abroad; the commercial and maritime associations 
of our leading seaports, and the shipping interests in 
general are other influences that have worked stren- 
uously toward the same end. Lastly, it must not be 
forgotten that every Secretary of the Navy and every 
President, for the past twenty years, has urged the 
progressive development of this branch of the mili- 
tary service. The annual appropriation has gradually 
increased, until now it is nearly treble what it was 
five years ago, the estimates submitted this year call- 
ing for about one hundred million dollars. 

Our readers will remember that the SclenriFic 
AMERICAN has always claimed that the possession of 
the far-distant Philippines, with their thousands of 
miles of coast-line, must, of necessity, be the dominant 
factor in determining our future naval policy, and 
we notice that Rear-Admiral Melville is of the opinion 
that it will be near the Philippine Islands that we 
shall have to fight our future decisive battles. “It is 
certain,” he says, “that we must eventually renounce 
all sovereignty of the Philippines or else prepare our- 
selves to hold these islands against an efficient naval 
power whose base of operations may be much nearer 
than our own.” For this reason he urges that we 
should establish in some harbor in the Philippines 
large engineering shops, where machinery could be 
built or repaired and warships docked and _ built. 
Other arguments for an increased naval establishment 
are found in the construction of the Isthmian canal, 
which, however strongly fortified, would require a 
powerful navy to insure its safety and neutrality when 
completed. It is the opinion of the writer that before 
the end of the present decade we shall rank next to 
England as a sea-going power, and he suggests that 
in view of the fact that we may be suddenly required 
to increase our naval force, it might be the proper 
thing to make a wholesale purchase of warships from 
some nation that has “greater temporary need of gold 
coin than of steel guns.” We agree with the Admiral 
that every increase in the strength of our navy un- 
doubtedly makes for the general peace of the world. 

As to the constructive and mechanical progress of 
the future, development will be in the direction of 
making the individual unit more formidable, and ships 
will be built more rapidly. Hitherto it has taken five 
years to design, build and commission a warship; and 
unless the private firms are going to show greater cel- 
erity in completing their contracts, “the government 
may undertake the task of building its own warships,” 
something, by the way, which we think the govern- 
ment ought in any case to do, if it would safeguard 
the interests of the navy. Armor will continue to 
improve, and it is probabie that in addition to the 
two establishments that now turn out first-class armor 
a third firm will soon be in a position to compete for 
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ontract rhere will be hange in the size of the 
main battery of warships Admiral Melville contends 
that the 12-inch gun too heavy and cumbersome for 
existing needs, and that the new 10-inch weapon, which 
is more powerful than the 12-inch gun of five years 
ago, is the largest piece that should be mounted on 
a modern warship He also draws attention to a phase 
of the armor and gun controversy which has not been 
investigated to the satisfaction of naval engineers, 
although they have called attention to its importance 
namely, the indirect damage within the interior of 


the ship by the impact 


if S-inch or larger shells upon 
armor which they fail to penetrate rhe continued 
impact of heavy shell upon the armor protecting the 
Admiral Melville con 


siders, be certain to di le some important auxiliary 


machinery compartments will 


engines. Moreover, the effect upon the hull itself may 


e greater than is anticipated Structural and ma 
chinery steel will withstand strain and pressure, but 
it will not resist shock, and not onlv will the auxil 
iary connections in the way of piping and electrical 


conduits be damaged ut it is extremely probable that 


some sections of the hull riveting will be greatly im 
paired, since experience h 


be easily sheared by hoch 


shown that the rivets can 


This last point is unquestionably a most important 
one, and we have recently had practical evidence in 
the high-explosive hell tests at Sandy Hook, when 
12-inch armor supported | a section of the side of 


the “lowa”’ was attacked, that the structural material 


of the steel backing, even where penetration is not 
effected, will suffer serious injury, just where Admiral 
Melville indicates, by the shearing of rivets and open 
ing up of joints At the ime time, we are free to 
admit that the point thi raised somewhat nullifies 
the Admiral’s advocacy of lighter guns: for the rack 


ing effect of a 12-inch gun is enormously greater than 
that of the lighter 10-inch piece which he would sub 
stitute for it 
>< + >a —_ 
STEAM BOILER INSPECTION 

It is only in the presence of a fatal and destructive 
explosion that the public fully appreciates the tragic 
possibilities that are wrapped up in every one of the 
two or three hundred thousand boilers that nestle 
among the teeming multitudes of our cities, or speed 
to and fro on steamboats and locomotives Steam 
boiler explosions date from the very first use of steam 


under pressure, and the records of the early growth of 
steam engineering are punctuated with many a sad 
accident due to faults of material or design in the 
early boilers. With the increase of pressures which 


came at the time of the introduction of multiple ex 





pansion engines there was a call for special care in 
the testing of the materials and in the construction of 
steam boilers, and there is no doubt that measured 
against other forms of constructive mechanical work 
the boiler of to-day will hold its own on any point 
of comparison 

If the security of the user stood solely upon the 
quality of his boiler, and there were no such thing 
as rapid depreciation due to neglect or unsuspected 
decay, there might have been relatively but little work 
for the steam boiler inspector, and no development 
of the great steam boiler insurance companies whose 
organization and operations mark them as among 
the most perfect insurance institutions in the world 

The absolute necessity of inspection is so fully real 
ized that 


n some States, the inspection of boilers is 


compulsory, and the State provides inspectors for this 
work In such cases, a fee is charged by the State 
for the service In other States, there is no com 


pulsion about inspections and in all cases, if the 
boilers are inspected regularly by a boiler ‘insurance 


company in good standing in the State in question, 


additional inspection by the State is not required 

In most of the States, locomotives on railroads are 
expressly exempt from State inspection It is pre 
sumed that the railroad owning the locomotive will 
provide a master mechanic or other expert, who will 
be competent to pass upon the fitness and safety of 
their locomotives This presumption does not appeat 
to be altogether realized in practice, for railroad 
locomotives constitut a class of boilers which ex 
plode almost as often as any other class that can be 
mentioned. Omitting city elevated railroads, the total 
humber of railroad locomotive in the United States 
on December 31. 1900. was 38.065 


Steamboat boilers are inspected by the United States 
government, and are therefore exempt from inspec 
tion by the State, or by any other authority. For this 
Service the United State government employs sixty 
three inspector if boiler There are ove! 7,000 
Steamers in the deep sea, coastwise and river ser ‘ 


of the United State 


The total number of stationary boilers now in use 
in the United States w: not ascertained in the last 
census Neither are they numerated in the census 


of 1890 but the census of 1880 shows that at that 
time there were 72,304 stationary boilers in this coun- 
try. It was estimated 


The Locomotive that on 
December 31, 1890, there were approximately 100,000 
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stationary boilers in the United State The same 
authority estimates that at present there are about 
170,000 boilers under insurance 

The methods of inspection adopted by the various 
companies, though they vary in detail, are carried 
out upon the same general lines. We have been in 
formed by Mr. J. M. Allen, president of the Hart- 
ford Steam Boiler and Inspection Company, that at the 
present writing this company has 83,907 boilers under 
insurance, and the system employed may be taken 
as representative of the best modern practice. The 
inspection, as such, is divided into three classes 


(1) hydrostatic tests, (2) external inspections, and 





) internal inspections 

The hydrostatic test consists in applying a cold- 
water pressure to a boiler that is completely filled 
with wate1 The pressure is usually applied by a 
pump that the inspector carries with him. The usual 
test pressure that is applied, hydrostatically, is 50 per 
cent greater than the working pressure at which the 
boiler is run In Philadelphia, however, the law 
states that “a hydrostatic test of one-third greater 
than the boiler is rated to carry” will be considered 
sufficient 

When the boiler is under hydrostatic pressure, the 
inspector looks it carefully over, in all parts, to see if 
there are any signs of leakage, or of distress of any 
sort. This test is usually applied to new boilers, or 
to boilers upon which extensive repairs have recently 
been made, or upon boilers the interiors of which are 
not accessible, either because of their small size, or 
for any other reason. In some places, however (nota 
bly in the city of Philadelphia), a hydrostatic test is 
Authorities differ 
about the advisability of applying the hydrostatic test, 


required by law on all boilers. 


some maintaining that it is much better than the 
hammer” test, to which we shall presen iy refer, 
because the actual pressure may develop a defect that 
the inspector, armed only with his hammer, might 
overlook Other authorities claim that there is dan- 
ger of straining the boiler by subjecting it to a test 
50 per cent greater than it will ever have to with 
stand in practice The hydrostatic test is not con- 
sidered to be injurious to the boiler, when it is ap- 
plied by a man with good judgment, but the hammer 
test is preferable when that can be applied 

“External inspections” are those made by merely 
looking the boiler over from the outside, to make 


sure that the attendant is not running it at a higher 


pressure than is allowed; that he is carrying plenty 
of water in the boiler; that the safety valve will blow 
off freely, and at the pressure that is allowed; that 
the water gages are ir 


good condition; that the 
boiler is not showing any signs of leakage, nor any 
bulges over the fire sheet, nor any signs of distress 
of any kind. Of course, the attendant is not notified 
in advance when the company makes an inspection 
of that kind for the object of the visit is, to see 
the boiler in the condition in which he usually runs 
it, without giving the attendant any opportunity to 
fix up” for the inspector's benefit. 

Internal inspections,” or hammer tests, as they 
are sometimes called, are made by the inspector en 
tering the boiler through the manhole, and looking 
the interior over very carefully He makes a similar 
examination, also, of the outside of the boiler, crawl 
ing into the furnace and all about, everywhere that 
he can go Among the things that he has to look 
out for are these Deposit of sediment or muddy 
matter, hard incrustation or seale on the tubes and 
plates, corrosion of any part of the boiler, both inside 
and outside, fractures of the plates, heads, headers, 
et leakage around the tube ends, seams and all 
other places where such leakage is possible, defective 
bracing of the flat parts of the boiler, grooving of the 
plates or heads, burned or blistered parts, and defect 
ive accessories of all kinds; water gages, feed pipes, 
blowpipes, safety valves, pressure gages, and every 
thing else that can get out of order in any way 
whatever 

As an example of the magnitude and extent of the 
work of insurance and inspection it may be mentioned 
that the company above referred to employs a regular 
force of 198 inspectors, and in the year 1900 made 
92.526 complete internal and external inspections 
(i. e., “hammer tests’), and in addition subjected 
10,191 boilers to hydrostatic pressure; while from 
the beginning of the company’s business down to 
January 1, 1901, 1,176,097 complete internal and ex 
ternal inspections were made, and enough external 
inspections to bring the total up to 3,049,203 Also 


162.586 hydrostatic tests were made and 13,215 boilers 





were condemned as unsafe, good and sufficient reason 
for the condemnation being given to the owners in 


every case During this time there were discovered 





and pointed out to the owners 2,226,256 defects of 
one sort and another, 245,210 of which were quoted 
as dangerous 

It is upon data of this sort that a steam boiler in 
spection company bases its claims to be considered 
as a great pubhic safeguard We have no way of 
knowing how many explosions work of this kind may 
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have prevented, nor how many lives it may have 
saved, but the claim can fairly be made that the total 
number of lives saved has been great, and that the 
loss of property that has been prevented has been 





enormous. 
OUR FORTHCOMING AUTOMOBILE AND OUTING 
NUMBER. 


To those who are interested in the automobile— 
and who is not?—it will be a pleasure to know that w 
are bringing out a Special Automobile and Outing 
Number of the Screntivic American, The Editor is 
making every effort to render this issue so compre- 
hensive and detailed that it will put our readers in 
touch with the very latest developments of automo 
bilism, considered both as an industry and a pastime. 
The issue*will open with a number of special articles 
on such subjects as the Chicago Automobile Exhibi- 
tion; the history of automobile racing; the best 
form of outfit for touring; the question of proper 
storage, repair and supply depots, both in the city 
and country; and a history of the rise and growth 
of automobile shows in this country and their influ- 
ence in promoting the development of the automobile 
Following the general discussion of the subject, there 
will be a series of elaborately illustrated articles de 
scriptive of the leading types of automobiles manu 
factured in this country. The machines thus treated 
of will be grouped under the three heads of steam, 
gasoline and electric automobiles, and between fifteen 
and twenty different types will be described in this 
section of the issue. Under the head of Special 
Devices will be shown a large number of the latest 
types of motors, transmission gears, carbureters and 
storage batteries. There will be a lengthy article on 
the subject of automobile tires, showing their con 
struction and the different methods adopted in mek 
ing emergency or shop repairs While the issue will 
be devoted chiefly to the automobile, there will be 
articles illustrating the latest types of houseboat, and 
one or two of the fastest pleasure craft that are now 
under construction for the forthcoming yachting sea- 
son 
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SCIENCE NOTES. 

One of the latest novelties in the boot and shoe 
line are rubber boots for dogs, which are sold by 
several dealers in leather goods in New York. They 
cost about $4.75 for a set of four, The idea comes 
from Paris 

One of the omnibus lines in London has adopted the - 
system of using acetylene for lighting their buses. 
Owing to the keen competition of the underground 
electric line, the omnibus lines were compelled to 
adopt radical innovations to retain their patronage. 

The plow is certainiy the oldest and probably the 
simplest of agricultural implements, being represented 
among the hieroglyphics on the ancient tombs of Egypt 
dating back more than 4,000 years. As early as the 
year 1000 B. C. the plow was described by a Greek his- 
torian as consisting of a beam, a share, and handles 

The New York Zoological Society has received $3,000 
from Miss Caroline Phelps Stokes for the nucleus of a 
fund looking toward the protection of our native 
birds. At the present time there are 1,674 live animals 
in the Zoolegical Park, of which 416 are mammals 
659 birds and 599 reptiles During last season more 
than half a million people visited the park 

It is announced that the British War Office will 
abandon the khaki uniform with the termination of 
the war tn South Africa. The khaki was originally 
intended as a working dress in addition to the regular 
dress uniform, but it became so popular that it in a 
great measure supplanted the other It has now been 
decided to adopt a working uniform of drab color 
which is of a more neutral shade and, it is said, more 
adapted for the uses of the army 

rhe work of the Jesup expedition into the extrem« 
northwestern part of Siberia has ended, and ac 
cording to a dispatch from St. Petersburg, the mem 
bers are on the way to their respective homes. The 
expedition was under the leadership of Norman C 
Buxton, and the object was, if possible, to trace the 
American Indian to some Asiatic origin. The party 
has collected one hundred boxes of specimens, which 
will be turned over to the American. Museum of 
Natural History in New York 

With regard to the glass hospital which is to be 
erected at Philadelphia for the cure of consumption, 
with isolation for each patient and a constant supply 
of rarefied air, a similar experimental hospital 1 
already in use in London. The patient sits in a gla 
cubicle, breathing an atmosphere specially treated by 
ozone The value of oxygen, or ozone, in the treat 
ment of ulcers, burns, wounds, lupus, etc., hes heen 
proved there by several cures of hitherto incurabl 
cases during the past five years Great as has been 
the actual relief thus afforded, this oxygen hospital 
exists equally for purposes of demonstration and 
experiment, 
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| A VARIABLE SPEED GEAR FOR PUMPS. Cripple Creek Railroad, which is only forty-five miles Electric Railroads in Sweden. | 
; The variable speed gear shown herewith is the joint in length, probably has, on the basis of total length, the BY PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
; Invention of Mr. Charles O'Connor, of 142 Norman highest average altitude of any railroad now in opera- The Swedish government has lately appointed a com- 

1 Avenue, Greenpoint, and of Mr. George C. Ahrens, tion in North America. The altitude ranges at various mission of engineers and railroad men to examine the | 
} Blissville, New York city The accompanying diagram points from 6,076 feet to 10,000 feet. In planning for question of replacing steam by electric traction upon | 
i matic side elevation, together with the photographi the photographic work along the road, it was taken the State railroads, making use of the numerous water- 
|| perspective view of a triplex pump, will serve to illus into consideration that at this altitude the rarefied con- falls of the country. After a careful study of the prob- 
4 trate the broad features of dition of the lem and an examination of the country, the Commission 
{ the invention atmosphere is has presented a report which is favorable to the use 
} rhe frame of the pun —_— a |; . ae. ot - cies ae conducive to of electric traction, and considers that the financial 
f carries on each side arms more rapid ac- advantages which would result are so incontestable 
for a segmental ipport that the government 
; the are of which is struck should not hesitate’ to 
} from the center of the make the _ considerable 
pump-shaft. In each case wn, sacrifice resulting from 
a journal-box, A is alr the abandonment of steam 
ranged to travel rhe pro- and the transformation of | 
| jecting convex edges of th the rolling stock. The in- | 
: boxes are provided with troduction of electric ser 
teeth meshing with a vice would have the result 
worm, B, th shaft of of suppressing the long 
which carries at its upper trains which are now tow- 
end a bevel-gear, (, mesh } ed by two and even three 
ing with a bevel-gear, D locomotives, and they 
rhe journal-boxe i, serve would be replaced by light 
to journal a driven shaft er and more _ frequent 
{| provided with an attached | trains. This would be ne- 
gear, #, at its middle, and cessary in order to obtain 
with a pinion at its one a more economical work- 
end, which pinion mesh¢ ing of the system, and also 
7 with a large gear carried the desired continuity of 
by the pump-shaft rhe the service. Relative to 
‘ main driveshaft carries a the utilizing of the water- 
: cone of gears, /’, which can falls, they find that there 
: be shifted along the shaft are a number of falls that 
by a lever The gear, / might be used for the pur- 
: is designed to mesh with A VARIABLE SPEED GEAR FOR PUMPS. pose, especially in the 
: any one of the series, / provinces of Norrbotten, 
) By turning the shaft carrying the bevel-gear, DD) tion of the light waves than would be found at a lower Westerbotten and Jentland; besides there are other 
: through the medium of a handle or crank, it is evi altitude good fails in the Gefleborg and Halland districts. The 
: dent that the worm, B, will raise or lower the journal In securing the negatives of the night scenes, the Commission has made a thorough study of the existing 
: boxes, A, and with them the shaft carrying the gear, 2 time of exposure varied from twenty-three to thirty falls, and in the present report only considers those 
: By raising the journal-boxes, A, the gears, Ff, can be five minutes, each of the plates being over-exposed As which during the low-water period give at least 1,500 
shifted to the right or to the left, in order to bring the the result of the demonstration thus afforded, Mr. Sim horse power, and which on account of their geograph- 
desired gear, F’. into alinement with the gear, 2 By mons believes that even better results may be obtained ical position make it possible to transmit the energy 
lowering the journal-boxes, the alined gears will be by reducing the time of exposure to an interval not ex without great loss to the nearest railroad station. 
caused to intermesh ceeding fifteen minutes, and possibly limited, in some They recommend utilizing the celebrated fall of Hars- 

The device is particularly noteworthy for the rapidity cases at least, to ten minutes. proenget, although it is distant more than 25 miles 

with which speed can be changed Still greater interest will center, however, in still from the nearest railroad, because the enormous power 
-+o-> - another experiment to be undertaken in the near fu developed here would permit of supporting a consid- 

PHOTOGRAPHING BY ELECTRIC HEADLIGHT. ture by this mountain photographer; namely, an at erable loss in the transmission line. It is considered 

BY WALDON FAWCETY tempt to move the locomotive carrying the camera on that electric traction might be introduced first in the 

Some very remarkable specimens of night photog a curve of the road so as to take in the entire field lines of the Botten region, especially on that of Lulea, 

raphy were recently secured on the line of the Colorado of the lens. This can be done without interfering with on the Norwegian frontier, and after that on the 
Springs and Cripple Creek District Railway—a new the photograph in any way, inasmuch as the changing Bracke-Storlien railway, then on the two main lines 
Colorado mountain road and in many respects one of of the light rays will change the portion first photo- which traverse the upper and lower Norrland, and 
the most interesting railway lines in the world—by graphed in darkness and bring into the light an entire lastly on all the government railroads of the South- 
Mr. George R. Simmons, of the executive staff of the new scene, thus covering the entire field west. Electric traction will be especially advantageous 
operating company. The photographs, specimens of The Cripple Creek Railroad, which, by the way, is de upon the Trans-Scandinavian railroad (Gelivara-Ofo- 
signed to afford a short ten) where a reduction of the rates would favor the 
line of communication to exportation of Swedish minerals. An important con- 
the richest gold-mining dis- sideration is the fact that Sweden is obliged to im- 
| trict on the continent, is port nearly all her coal, and therefore the use of elec- 
} admirably adapted for ex- tric traction would economize a considerable sum. 
periments of the character As a result of this report the Swedish government 
{ 
' 
PHOTOGRAPH OF A ROCK CUT TAKEN WITH THE AID OF THE PHOTOGRAPH OF TRACK LIGHTED BY ELECTRIC HEADLIGHT. 
ELECTRIC HEADLIGHT 
which are presented herewith, were secured by mean of that last outlined, inasmuch as the entire line is has decided to hasten as much as possible the prelim- 
of an electric headlight, and were taken in bright moon little else than a continual succession of curves, many inary projects which the question involves, so that the 
light between the hours of nine o'clock in the evening of them very sharp. It may be noted also that the head matter may be presented at the next session of Par 
and midnight. A Premo camera was employed, and light employed in the photographic work described is liament 
extra rapid plates were utilized the standard locomotive headlight operated by a ——— eee as 

Perhaps the most interesting feature of the work steam dynamo located just forward of the engine A few drops of turpentine added to the starch pre- 

was found in the length of the time exposure. The stack vents flat irons from sticking. 
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A SIMPLE METHOD OF ETCHING PICTURES. 

The desire to draw and sketch is an almost universal 
one. There is a singular delight in the ability to put 
on paper that which has pleased the eye or caught 
the fancy. There have been many processes devised for 
the purpose of aiding the unskilled to gratify this am- 
bition, probably the oldest and most familiar being 
the transparent sheet of glass, back of which are placed 
prepared sketches to be traced. There have been other 
forms of this same idea, some of which are too elabor- 
ate to answer the popular demand. The camera has 
in a great measure filled this rdéle, and 
its immense popularity gives convince 
ing evidence of the desire of the masses 
to dabble in the picture-making art 
But the camera has its drawbacks, 
principally in that it is not selective, 
but accurately registers on the sensi 
tive plate all that is within its field of 
view. The worker with the pencil and 
brush, on the other hand, exercises 
great discrimination in the matter, 
picking out only the telling features 
of the view and rejecting everything 
else from the canvas or pad before him. 

Benjamin Hawley, an artist of Phila 
delphia, is the inventor of a device 
which has been recently patented, by 
which works of art can be produced by 
anyone without any previous tuition or 
particular aptitude for handling the 
pencil. The instrument is called the 
etchograph, and its shape, mode of 
working and samples of the work done 





by its use are all shown herewith. 
On the top plate of a tripod, a sup 
port is carried, comprising a longitu- 
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THE SANTOS-DUMONT AIRSHIP NO. 7. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

M. Santos-Dumont is actively engaged in carrying 
out his projects for the aerostatic park at Monaco, from 
which point he is to make his experiments, first along 
the coast and then across to Corsica. At the same 
time he is superintending the construction of his new 
balloon which is being built at the Lachambre estab- 
lishment in Paris. It will be considerably larger than 
the former, the No. 6, 
and is especially design- 





dinal bar and a lateral bar At one 
end the longitudinal bar carries an 
adjustable frame to receive a glass 
plate coated with a transparent film 
of gelatine or collodion; at the other end, the bar is 
formed with a slot to receive a holder for a vertically 
adjustable lens. The lateral bar serves as an arm rest 
The tripod having been set up in proper position, the 
engraver looks through the lens, and sharply focuses 
the image transmitted through the glass plate by slid 
ing the holder in the slot of the longitudinal bar. 
The reduced image, being apparently projected on the 
plate, can then be engraved on the prepared surface of 
the glass. 

By this means anyone can make a satisfactory pi 
ture without the least knowledge of art or even ac 
quaintance with the use of the pencil; but with the 
skill which soon comes of practice and observation, 
some very artistic effects can be obtained. For in 
stance, by allowing a small amount of ink to remain 
on the plate’s surface instead of thoroughly cleansing 
it, and then by a broad sweep here and there with a 
wad of cotton, the print made can be given all the 
appearance of an etching 

The method here offered is also of value to -the 
student just beginning his career of art It teaches 
him to see, and greatly simplifies the understanding 
of perspective That things are seldom what they 
seem becomes at once evident to the 
art student when he makes his first 
endeavors to make a plane repro 
duction of solid form. For instance, 
when an oblong box is viewed in 
perspective, its long side may ap 
pear shorter than its short side, and 
in the drawing of such a box the 
line representing the short side may 
actually be shorter than the line 
To the 
beginner such appearances are most 


representing the long side. 


confusing, and the labor of learning 
to see is often so tedious that many 
are discouraged at the outset. It is 
evident that with the aid of some 
such device as this, perspective and 
form as well are revealed at a 
glance. Thus it can be made a 
great help to the beginner. It 
has received the indorsement of 
a number of artists for this pur- 
pose. 

The etchograph is also a valuable 
assistant to the scientist and stu 
dent, particularly in botany, zoology 
or anatomy With its aid he can 
reproduce just such parts of the 
floral specimen as he desires, rejecting all superfluous 
and confusing details 

we 

An International Exposition will be held at Lille 
from May to September, 1902. Its character will be 
of a general nature, but special attention will be given 
to the subject of the application of alcohol to the pur- 
poses of lighting and heating The office of the 
exposition company is No.35 rue National, Lille, France, 


A STUDY MADE WITH THE 
ETCHOGRAPH. 


METHOD. 


ed for high speed. Since the last description of the 
new No. 7, Santos-Dumont has made some important 
modifications in the dimensions of the balloon proper 
and the lower beam. As at present designed, the bal- 
loon has the form of an elongated ellipsoid having 142 
feet on the long axis and 22 feet in the middle diam- 
eter, making it 22 feet longer than was intended at 
first It is terminated in the front and rear by two 
Its volume is 1,640 cubic yards, and the sur 
face about 850 square yards, counting the overlaps 


cones, 
and seams. The envelope is composed of two thick 
nesses of French silk joined by varnish in a single 
layer. The weight of the envelope is estimated at 
730 pounds. The balloon is divided into three com 
partments having each a volume of 546 cubic yards. 
The two partitions which form the compartments, of 
unvarnished silk, have a surface of 217 cubic yards and 
weigh 15 pounds Santos-Dumont will use the dis 
placement of the guide-rope in the horizontal sense to 
vary the conditions of equilibrium of the airship, and 
besides will make use of the interior air-bags, origin 
ally designed simply to keep the balloon swelled out, 
for the same purpose. To effect this, he places near 
each end of the balloon an interior air-bag or small 





THE ETCHOGRAPH IN USE. 


balloon, and both air-bags are in communication with 
a blowing or aspirating ventilator-fan. According as 
the forward or rear air-bag is swelled up by the ventil 
ator the balloon will take a correspondingly inclined 
position. Besides, air may be removed from one bag 
and introduced into the other, giving a considerable 
latitude for the maneuver. This ingenious process 
which Santos-Dumont has been able to realize by means 


of special devices, was indicated by M, Wilfrid de 





Fonvielle in 1884 at the time of Renard and Krebs’ 
The two small! air-balloons have each a 
volume of 90 cubic yards. The surface is 154 square 
yards and weight 66 pounds for the two. Accord 
ingly, the total weight of the envelope will be 796 
pounds, 

The main beam, or keel, suspended below the balloon 
by steel wires, will have 93 feet length and will carry 
two motors of the Buchet pattern (such as are used for 
automobiles, but of heavier build) giv 
ing 40 horse power each, with a total 


experiments 


weight for the two of 352 pounds. The 
motors will be thrown into action by 
friction clutches in aluminium with an 
interior steel band to keep them from 
sticking. The clutches will have a 
compressed-air device for throwing 
them on very gradually. In front and 
rear of the keel will be fixed the two 
helices, of similar construction but 
turning in the inverse sense and at 
different speeds. The center of the 
beam will be occupied by the aero- 
naut’s car. 

Since our Paris correspondent sent 
us this article, M. Santos-Dumont met 
with a serious accident to his airship, 
On February 14 he left Monaco at half 
past twe o'clock in the afternoon. On 
account of solar radiation, the balloon 
mounted to a dangerous height. The 
plucky aeronaut did not lose his pres 
ence of mind, but opened the valve of 
the balloon, which fell into the sea. 
Fortunately, he was not injured, as as- 
sistance was promptly brought by a 
steam launch. He could be distinctly 
seen from the shore watching the vari 


A SCENE ETCHED BY THE HAWLEY ous parts of the airship. It was 


thought for a moment that he would 

be dashed on a reef of sharp rocks. In 
the meantime the steam launches in the bay were 
making toward the spot. The motor stopped and the 
airship descended until M. Santos-Dumont was im- 
mersed to the armpits in the water. He was perfectly 
cool and gave directions to those on the launch, and 
finally half-clambered and was half-pulled over the 
zunwale of the boat. It was impossible to save more 
than the silken envelope of the balloon, and the motor 
sank. He made this statement “T am not discour- 
aged My trip to Cape Martin is only postponed. I 
will start again as soon as I can get ready. This acci- 
dent was due to the entanglement of the guide rope 
with the screw and wires of the balloon. The balloon 
was not fully inflated when | started. Seeing that an 
accident was inevitable, I pulled the emergency cord, 
but pulled it harder than I intended. 
bigger rent than | wanted. 


This made a 
Consequently the airship 
collapsed too quickly, and for a moment there seemed 
to be danger of the casing falling on me. But luckily 
this danger was averted. I shall try again.” 
0 
Milk Flour in Sweden, 

Dr. M. Ekenberg, of Gothenburg, has made a di: 
covery which will be of importance in dairy farm 
ing, says Consul R. 8. 8. Bergh. He 
claims to have invented an appa 
ratus by which milk can be brought 
into the form of powder, like flour 
in appearance, but possessing ali 
the qualities of milk in concen. 
trated form, moisture excepted. It 
is seid that this milk flour is com 
pletely soluble in water, and can be 
used for all purposes for which 
common milk is employed. The 
milk flour does not get sour, does 
not ferment, and in the dry state is 
not sensitive to changes in the 
weather. It can be kept and trans 
ported in tin cans, barrels, bags, 
ete The cost of production Dr. 
Ekenberg has estimated at about 27 
cents per 106 quarts (1 6re per 
liter), and he thinks that flour 
made from skimmed milk can be 
sold for about 13 cents per pound 
(1 krone per kilogramme) Ata 
recent meeting of the Academy of 
Agriculture, Dr. Ekenberg exhibited 
samples of the milk flour, which re 
ceived favorable comments It is 
considered that the invention will 
be of the greatest importance for the utilization of 
skimmed milk, which heretofore has largely been 
wasted, but in the dry form can be transported all over 
the country without losing any of its original good 
qualities 

The product mentioned is considered superior to 
the casein products “proton” and “proteide’” now 
manufactured from milk by the aid of rennet, acid, 
or lye. 
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THE NEW REDHEUGH BRIDGE AT NEWCASTLE-ON method until they met in the center, and the two shore 80 per cent of the entire consumption of the product 
rYNE pie eing ied back to the river trusses, and built in this country, and within a few year the impor 
ing tration f vi h we are in t overhang until they reached the shore abut tation of the product into this country from Europe 
Me Sand ment The work was carried out under the super will have gone the way of many other European pro 
: & M t rtant work of bridge re ion of the resident engineer, George Huntley, from ducts forme! used in this country, but now sup 
f é w feat that the plans of Messi Sandemann & Moncrieff, the de planted with similar products of domestic manufacture 
: | f t which attache ignet! It was constructed by Sir William Arrol & The wonderful development experienced by the 
| he bridge itself Company, the contractors of the great Forth Bridge building trades during the past year or two has been 
: een Newcastle and the - > +--+ > largel inst mental in stimulating the development 
t ad, | igh a deep «de IMPROVED RAILJOINT. of the domestic Portland cement industry It has not 
: fect eparate the tw We present an illustration of an improved rail been so long ago since New York, Pennsylvania and 
: : , hieular traffic col joint, for which a patent has been granted to A. M Ohlo produce ill the Portland cement manufactured 
| I ‘ ited f l Ke built by Wilson. of Cherokee. Ia The object of the invention in th ountry ind while these States are still the 
vepnensol ( nvenient communication is to provide a simple and inexpensive device that centers of this important industry, there are now at 
et nu ' erection in 1871 of th in be applied to any angle-bar joint of the standard least fifteen Stat engaged in the industry Penn } 
K I ecent been removed type for the purpose of giving it extreme stiffness and sylvania leas in the industry, producing more than 
. ve ‘ ore modern structure rhe old rendering the joint permanently secure The in one-half of the ome 8,000,000 barrels which now 
- ‘ ompound structures, provement consists essentially of the provision of fou make up our annual domestic production; while New 
la he history of the develop et-screws, which are adjusted in four threaded hol Jersey, New York and Ohio are prominent factors in 
| ent of bridge d ng, and sho how this import in the base-flanges of the angle bars The two set the industry, their places in the annual production be 
: nel cering is gradually feeling its screws in each angle bar are placed approximate] ing in the order of their mention above. For a long 
I ind indeterminate forms lf-way between the abutting ends of the rails and time our importation of the product was chiefly from 
: fift he high clentific and the outer ends of the angle-bar ’ hown in the England, Germany finally supplanting the English pro 
. One ¢ ! the of which all mod accompanying drawing The ingle-bars may be and cguet, an the German product having more recently 
n rhe o I ue onsisted of four in most case will be of the tandard fish-plate type peen ipplanted by the domestic product 
) vith at ‘ , t approach on each side clamped one on each side of the rails and held in rhis indispensable building product takes its name 
’ net! of t I we ommencing from the position by four or six screw-bolts, as the case n from the fact of its close resemblance to the ooliti 
| Nf ‘ l follow A shore span 168 feet in he After the angle-bars have been adjusted in tl limestone formation on Portland Island in the Eng 
| length, two r pal feet in length, and a shore ordinary manner. the four set-screws ar crewed lish Chant he industry having been instituted on 
i par n tl Gateshead side of 167 feet The total down with a wrench or other suitable tool until they tl ban] of he Thame and Medway where an 
1 length of the appre ue vii 18 feet, and of the whole bear upon the base of the rail rhe further tightening admixture of chalk and clay dredged from the rive 
| ahSe SOR rom high water to the under side of of the set-screws gives the angle-bar a rocking 01 beds formed the basis of the product. While the in 
om ae Pees | inch The old bridge had clamping movement ich as would result from the dustry as evolved in this country is based upon the 
; total width of 41 feet, and was made up of a 20-foot iriving in of a wedge between the rail-base and the same line is originally used in England, the mixture ‘ 
roadway and two ;-foot lepaths for pedestrians rhe flanges of the angle-ba rhis movement will tend of materials now used has been worked out by a long 
iper wetur vas a continuous lattice girder which to crowd the angle-bars more firmly in under the head series of experiments At the great Portland cement 
the ¢ linary feature that the continu of the rails, thereby greatly increasing support at the establishment n Lehigh County, Pennsylvania, blue 
’ ol pper chord vhich were circular in section, were most critical point in a rai oint rhe importanc« gray talline limestone and a dark gray siliceous 
ga main in the trouegl haped lower chords of thi re it j een when ‘ borne in mind that. variet ire g2re nd and mixed in the desired propor 
\ e utilized a wat mai These nduits belong ots eta test los ' f the ew-be — th tions r} mixture then molded into a brick form 
to the Newcastle and Gateshead sg ind water com and burned to the ¢ ition of slag It is then ground 
pante both of whiel orporatior ire large hare ‘ to a pe f the form of cement A natural cement 
holders in the Redhe h Bridge Company Our phot rock in the form of impure limestone of the Upper 
graph how lear! the ¢ lar ga main wil Silurian formation is present near Buffalo, N. Y., and 
formed the upper cho the d bridge Assoc the Rosendale nt is made from water limestones 
with the truss “ ‘ pension cha tw of the Low ] erg group in Ulster County, N. Y 
for each tru whicl ere rrie vy latticed tower In all sec ! here the industry is carried on, 
ihove the ple n to a connection limestone in one fe or other forms the basis of the 
with the otton ! it about tl ddle third of product rhe limestor eposits in the Lehigh Valley 
the length of tl { n Pennsylvan now the leading center of the industry 
The contracto W id ‘ q f ) n thi ountry, al i ir to the argillaceous lime- 
rem he n | own t tone deposit n Belgium The Belgium product is 
iow watel t move h ‘ | ict down to made by tl direct burning of a limestone of approxl 
the springit of ea te ) ! mately the composition of a correct cement The ' 
water main t ( ul ntirely ‘ ma ridg L.ehigh Valley limestones contain a slight excess of clay 
ew linder f ‘ tes inde approact over the amount required; and to obviate this a small 
pan nd t et il i ‘ tee i ind water amount of pure limestone is ground with the rock in 
mais il hi mor f ‘ te e done without ar order to produce the « rect mixture When pure 
interference wit! ‘ ‘ vhich was to be kept IMPROVED RAILJOINT limestone nd clay are employed in cement manu 
open unti ih tin t ime 1 te nece ur’y facture the, must be ground very fine hence the 
; t lose i oint ecome loose and the rail ends ar eflecte cost of production is much greater than when the 
) he new n ti é 1 t ndet passing vhee!l Another important feature natural cement rock ised: and attempts at manufac 
r new perst t I f \ hore par rf n tl mprovement is the fact that when the set turing Portla cement in this country from pure lime 
1 t tw ‘ par of feet betwee cen crews are screwed down there is a resulting tensiona stone and a ! e not been attended with success. 
f ! Ihe ‘ | width of the new floor of tress put upon the crew-bolts ind th tress i Blast furnace lag ha itely come into fase as a ma 
| a 20-for oadway. tw ereatest at the lower edge of the nut The resulting terial in the n ifacture of cement rhe molten slag 
toot A \ i te xtensiol of the floor pre ire ill act ipon the nut witt i ocking effect l ‘ral lated | inning wate! iried ground and 
f bean ‘ , ‘ i wate ch w prevent them from working loose and wil mixed with lin tone and slaked lime, and the clinker 
mair Ir preparil tl ‘ i " for the new tend to hold the rail joint in permanent adjustment produce round in the same manner as the regu 
} bridge n tl ise of « h pie ‘ &.foot steel evlir 2:+@+e lar Portland cement clinker While marl now en 
j le! were t tic proce to depth The Domestic Manutacture of Portland Cement, ters largely into the manufacture of Portland cement 
: il ron 0) feet va These cylinders were lo rhe development of the rock ind Portland cement the production from this material is equal to less than 
: ited on the out tl iid foundations, at a dis industries in the United States during the past decade one-fifth the production from limestones 
tance from cents te nter isversely to the axis of forms one of the most interesting chapters of the build There ij 1 close relationship between the original! 
the brid of feet, a irried up to a height ing trade and manufacturing industry It was no Roman cement and modern Portland cement rhe fot 
of 6 feet above |} ! t ‘ rhe int or of the until about ten years ago that any decided effort was mer product wa manufactured from an admixture 
nae was fi 1 witl ol te Upon these vlin made in thi ountry along this line, the greater po of volcanic h or sand and mils rhe English Roman 
let vere ¢ t tl f nelined Ik of the new tion of the cement used being imported from England cement is made by calcining septarian nodules dredged 
' Ihe vere p of indard steel German) ind other European countries rhe total trom Chichester Harbor, off the coast of Hampshire, 
hay and nely trussed bot! n the direc manufacture of Portland cement in this country for th and from the Whitby shale beds of the Lias formations 
tion of and transvé ‘ to the ixi of the brides year 1891 was 454.813 barrels, which was equal to but in Yorkshire These latter departures of the cement 
Eact olumn foot ipon a ist-iron bedplate ind the 13.2 per cent of the product used in this country in industry have a close parallel in the Portland cement 
column ize about 80 feet enetl The main that ear, the exportation for the ame vear amount made from mar! formations in this country The pres 
truese are fee I ! feet 4 inehe in ne to GRR 31 barre During the next five vear ence of 15 per cent or more magnesia in some of the 
dept! rhe uppe ra pace feet apart be the importation of Portland cement varied but littl Portland cement now produced forms a serious ob 
een cente i ‘ oot 1 nehe n depth by 2 from that of the afore-mentioned year, and at the jection to them, the imitations coming chiefly from Bel 
fee 6 in 1 Ww t he owe hor measure same time the manufactur f the product at home gium. Owing to the abundance of the natural materials 
about 2x2 fe i ‘ " e general details of the had a rapid growth, the domestic production for 1896 in this count: there is no necessity for resorting to 
trus ure ‘ le n the accompanying illustra being 1,543,023 barrel or 27.4 per cent of the product the manufacture of mitative cement 
tion | ilt up of standard, rolled-stee hape ed in tl country in that vear Coming down to Che development of this industry in this country 
compre on membe eing latticed ar he tension 1897. we find a domest production of Portland cement as necessitat the volution of much in the way ol 
members col ting of rotled-steel bar of 2,677,775 barre vhile the importation of the same improved machinet For a long time vertical con 
Special int st attaches to the erection of the bridge product for that yea vas 2,090,924 barrels, the dome tinuous and intermittent kilns were chiefly employed in 
he new structure VA nlt wit) t 1x parallel to the { product n eing equal to 6.8 me cent of the on t} Portlatr ement ust! Four or five years ago 
¥ of the ' ; the ‘ . ‘ the ount . hitir , ri1 f a 1 . va perfected, and wa at once 
heir within ar 1 he ’ . over t) previo eat In 1898 ‘ opt ‘ ! Portland cement manufacturers 
tru rhe new fi . e the . . ao 4} ele of tt) re t al ' o-da . fourtl of the product manutfa 
old floor, and the rhe ! it ft pane ported 2,013,818 barre faking up the figures of the tured ntry burned in this improved typé 
ints of the new e wa ‘ to clear the top na tt for 1899. we find a gain of ove i million tor of fu } ha ilso been marked improve 
chord or gas } ! ‘ { ‘ ‘ Ch new n domestic production over th previou vea and ment it hit cree! und in machinery 
ture was | t t ! overhang from th 890 shows a similar gain over 1899. To-day the domes fc handlir ! it comes from th 
piel the two river pi being constructed by thi production of Portland cement equals more than quarrie Ww. G.I 
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obile 

American capitalists are reported to have taken the 
initial 
automobiles in the city of Manila 


Auton 





News, 


steps toward establishing a system of public 


Ten automobiles have been delivered to run between 
San José and Alviso, Los Gatos and Saratoga, giving 
Another automobile line is 
contemplated in the oil districts near Bakersfield, Cal.. 


a rural passenger service 


thus connecting the Southern Pacific and Santa Fé 
Railroad systems 
A party of six persons started from Paris in a 


30 horse power Panhard car for Pekin by 


will be 


way of 


Berlin, Moscow and Siberia It 


to see how far the automobile will 


interesting 
proceed before it 
is permanently disabled. Such trips have been tried 
repeatedly, and have always ended in failure 

vehicles 


and horse-drawn 


facilities of the 


As between automobiles 


the braking former are usually far 


superior to those of the latter. The average American 
built 


to a standstill from a 20-mile-an-hour rate of speed in 


motor vehicle of whatever type may be brought 
less space than can a team being driven at a moderate 


trot—say, seven miles an hour 


The Austrian military authorities have a motor un- 
der construction at the motor factory at Vesselsdorf, in 
Moravia, which is to be used by the Austrian army 
for the purpose of reconnaissance, and also for racing. 
fitted 


independently of 


with three motors, 
The 


maximum speed is stated to be 120 kilometers, or 74 


being 
work 


The car is separate 


which will each other 


miles, per hour, and an entirely new system of trans 


mission is to be used 


The battle between the French builders of electric 


vehicles still goes merrily on Last summer's record 


of 289 kilometers on one charge was recently sur 
passed by a vehicle designed by M. Kreiger, which 
covered 307 kilometers before its batteries were ex 


hausted. The difficulty about increasing the traveling 


radius of electric vehicles seems to be that the weight 


to be carried also increases with each added kilo 


meter 
logger- 
body. It ap 


Eastern and Western automobilists are at 
heads over the formation of a national 
pears that a New 
“The Automobile 
to retain the supremacy it 
being first in the field in this coun 


other 


York organization with the resound 
Club of America” 
has acquired by virtue of 


ing title desires 
its wealth and by 


try, while the representative clubs of large 


recognition on the basis of membership 
This 
sentatives from the smaller clubs to take the manage- 
ment of affairs from the New Yorkers. A call 
out by the Chicago club has been either not received 


or ignored by the A. C. of A In the 


cities desire 


figures. would enable a combination of repre- 


sent 


meantime an 
have forgot- 


formed on October 


organization which everybody seems to 
ten—the American Motor 
29, 1895, has stepped into the breach, and will hold a 


which the warring 


League 


meeting in the near future to 


factions will be invited 

The last Alcohol Exposition was such a great success 
that it has been decided to hold a new one in May. It 
will be held as usual under the auspices of M. Dupuy, 
Minister of Agriculture. Like the preceding exposition 
utilizing alcohol] for the 
light and heat, 
alcohols. The exposition 


it will consist of apparatus 
production of 
various 


motive power also of 
types of carbureted 
will be preceded by a series of competitive tests, and 
upon alcohol motors and automobiles will be of 


will no doubt be 


those 


especial interest The automobiles 


tested as before by taking them through a run in the 
According to the programme, three 


Vicinity of Paris 


sections are provided; first, the fixed motors, portable 


and second, automobiles and 
third, lighting and heating devices. The Auto 
mobile Club is taking an active part in the event, and 
that it 
provement in the alcohol motors since last November 


motors carbureters 


boats; 
show an increased im 


there is no doubt will 


M. R. Mathot 
vice which is applied to explosion motors and serves to 
same manner as the 


a Belgian engineer, has invented a de 


register their performance in the 
indicator of a steam engine. It communicates with the 
a small pipe and has a register 
of an indicator 


explosion chamber by 
ing device somewhat similar to that 
except that the record is made upon a band of paper 


Which rolls out continuously. The cylinder contains a 


small piston which works back and forth under the 
action of the varying pressures of the motor The 
cylinder is connected to the tracing device which 


presses the pencil against a drum driven by clockwork 
As the temperature is high on account of the heat of 
evlinder is surrounded by a 


the explosive gases, the 


water jacket in which a rubber tube assures the cireu 


lation In this series of interesting diagrams 
are obtained which are 
performance o 


Clearly indicated 


Way a 
of great utility in studying the 
the motor The cycle of the motor is 


especially the periods of compression 


and explosion Variations in the carburetion and in 
This instrument will 


study and designing 


the ignition are also registered 
ho doubt be of great 


of explosion moto 


ervice in the 


Scientific American 


Engipeering Notes, 

An oil well on the ground which is rented from the 
Crown in Russia, for 5 kopeks a pood, by the Baku 
Naphtha Company started. gushing at the rate of a 
million daily. Work was stopped, owing to 
the fear of a conflagration 


poods 


While drilling for oil in the Colorado desert in 
Southern California, the drilling tools, which reached 
a depth of 500 feet, were suddenly thrown out and the 
well steam. Volcanic 
substances were showered about the surrounding coun- 
try, says the Railway and Engineering Review, and the 
men lost no time in escaping from the derrick. Some 
distance from the point where the well was drilled is a 
region where signs of volcanic conditions underneath 
frequently appear, and it was thought that the well 
was drilled down to this stratum. 


began to spout hot water and 


There is at boom in the manu- 
metal plant of 
Charles T. Schoen for the manufacture of car wheels 
of pressed steel, there are several others under way, 
those of the Structural Steel Car Company 
at Canton, Ohio, and the National Rolled Steel Car 
Company, which will locate near Pittsburg. The head 
of the Structural Company is Elwood C. Jackson, for- 
merly of the firm of Jackson & Sharp, of Wilmington, 
Del rhe Rolled Steel will engage in the 
manufacture of trucks principally 


present a great 


facture of cars. Besides the new 


notably 


Company 


Experiments to determine the liability of liquids and 
tried recently 
4 kilos of 
liquid acetylene were placed in position, with a valve 


acetylene to explode were 


with 


compressed 


at Berlin. Several cylinders loaded 


at the top. The gas which collected at the upper part 
of the cylinders was under a pressure of 725 pounds 
per square inch. A cartridge containing one kilo of 
picric acid was then applied and exploded by electricity, 
with the result of blowing off the top of the cylinder, 
but the acetylene was not detonated, and the cylinder 
emptied itself on the gaseous acetylene. Another cylin- 
with 3% kilos of liquid and a 200 
gramme cartridge placed in the bottom; when the elec 


der was charged 


tric current passed through into it the liquid acetylene 
exploded, destroying the cylinder. A cylinder of liquid 
with a rifle without explosion 
of acetylene 


acetylene was fired at 


resulting, neither was a cylinder dis- 
by the explosion of a quantity of picric acid 
The experiments proved that acetylene is 
undisturbed by sympathetic that the 


liquid will explode always if a detonator is in contact 


turbed 
close to it. 
discharges, but 


with it. 

Mr. Arnold Foster, English financial Secretary of the 
Navy, lately speech against the great 
variation of types and of dimensions in the machinery 
machinery of the government 
was dangerous and 


objected in a 


of vessels of war and 
generally, saying in effect that it 
obstructive to the service Mr. Foster says there is 
navy, another for the army, 
fourth for one of 


one set of tests for the 
a third for the Board of 
the great railway companies, a fifth for another rail- 


Trade, a 


way, and war vessels go to sea with lots of tubes for 
boilers, all having different stand- 
He impugns the vaiue of the English 


condensers and 


ards of gages 
destroyers, and says not one of them is fit to guard a 
storm. Their ability to do 


battleship at night in a 


this will be the standard in future, not to test how 
fast they can race over a measured mile. The de- 
stroyers of the future should be built of standard 


wrong with one of 
supplied at once. 
Hon 
time 


that if 
interchangeable parts can be 


types, so anything goes 
them, 
This is very well for a suggestion, but 
taken consideration the 
required to put it into execution? 

Mr. Patrick Dagnall, a Royal 
geant of the British army, has devised a new cartridge 
which is intended 


has the 


orable Secretary into 


retired Engineer ser 


contrivance for the magazine rifle 


to supersede the present bandoliers, which contain 


several disadvantages militating against their efficiency 
than the 


The apparatus is only a few ounces heavier 


existent bandolier and consists of a thin circular box, 
8 inches in diameter by “4 One disk has 
loops at the back for fastening it to a strap round the 
A second disk, to which short tubes for 


inch deep 


man’s waist 
receiving the eartridges are attached 
a central pivot attached to the first disk, the rim of 


revolves freely on 


which forms a complete cover and protection for the 
taken out at one point, 
Cartridges 


cartridges, which can only be 
where an opening is left for that purpose 
cannot possibly fall out by accident, yet when wanted 
they drop as quickly into a man’s hand as he can possi 
bly transfer them to the magazine of his rifle. In a 
trial with the bandolier a soldier loaded his rifle from 


and discharged 20 shots in 


whereas in the same time he only suc 


the Dagnall contrivance 
two minutes 
ceeded in firing 16 rounds by loading the rifle magazine 
from the bandolier, thus showing a decided advantage 
containers are devised £0 


in rapidity of firing. The 


that they can be worn either on the left or right side 


With one on each side a soldier can carry just as many 
leather bandoliers, and tfe incum- 


rounds as in two 


brance is by no means so great 
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Electrical Notes, 

The General Electric Company has recently received 
an order from Tokio, Japan, involving $750,000. It is 
for the erection of a trolley system in that city. 

The 


street cars. 


Bohemia, is about to have 
This is probably the only city of its size 
in the world without modern methods of transporta- 
tion 


city of Carlsbad, 


is just being 
names have been en- 


The American Electrochemical Society 
formed, and over two hundred 
The first meeting for the purpose of organiza- 
tion and for the reading of appropriate papers will be 
held in Philadelphia early in the coming spring. 


rolled. 


The power house of the branch of the Pennsylvania 
Railroad running from Burlington to Mt. Hoily, N. J., 
burned a short time ago, and the company announces 
that it will not be rebuilt and that the line will here 
after be operated by 
motors. 


steam locomotives instead of by 


The operation of main line railways from Switzer- 
land has been occupying considerable attention. The 
abundance of water power, scarcity of coal and the con 
siderable grades make the 
cially. Preliminary studies will 
out very soon, 


project feasible commer 


probably be carried 
It is stated that the London, Brighton and. South 
Coast Railroad, one of the leading trunk roads in the 
South of England, is seriously contemplating the sub- 
stitution of steam traction by electricity throughout 
the whole of its system. The company has recently en- 
gaged the services of Major Cardew and Mr. Philip 
Dawson as consulting electrical engineers. These two 
engineers are the leading experts in electric traction 
in England. The reason for this development is prob 
ably due to the fact that another company has been 
formed for constructing an electric railroad on the 
“tube” principle between London and the fashionable 
southern seaside, resort Brighton As the London, 
Brighton and South Coast Railroad is the only line at 
present serving this important center, the construction 
of a tube railroad would offer a serious menace to their 
interests. 

The City and South London Railway, the 
electric tube in the English metropolis, has opened to 
the public its extension to Islington. A service of 
two and a half minutes will be run during the busy 
morning and evening traffic, and a four minutes’ serv- 
ice during the less busy hours of the day. The com- 
plete journey from Clapham Common, the terminus 
on the south side of the river, to the Islington terminus 
in the north will take just twenty-seven minutes. The 
new trains are to be composed of four coaches, tn- 
By this plan there will 


pioneer 


stead of three, as at present. 
be an increase of 33 per cent in the carrying capacity. 
There is to be a subway communication at the Ele- 
phant and Castle with the Baker Street and Waterloo 
Railway, and a foot-passenger subway right into the 
London, Brighton and South Coast Railroad Company's 
trunk station at London Bridge from the City and 
South London Railway station. There will 
subway communication between the Great 
Trunk Line and City line, both at Moorgate 
and Old Street, in the City 


also be 
Northern 
Street 


The Marconi system of wireless telegraphy has been 
Newhaven on the English 
A regular ser 
these two 


established between south 
coast and Dieppe on the French coast 
vice of mail boats is maintained 
ports on either side of the English Channel, about 60 
miles apart. The installation will be utilized to signal 


the departure of the boats, with instructions as to the 


between 


amount of luggage, number of passengers carried, and 
other useful! information, and it will no longer be neces 


sary for friends of passengers to wait for hours at 


either end when fog or other causes have delayed the 


boat By the existing cable, messages have to he sent 
via London and Calais, and sometimes have taken three 
hours in transmission joth time and expense will 
thus be saved by the Marconi installation Lloyds 


have also decided to adopt the vee of Marconi’s sys 


tem at all their stations, and a contract has been en 


tered into between Lloyd's and the Marconi company 
for ten stations to be fitted immediately for a term of 
Lloyd's will also take over Marconi’s 


a rental will be paid by them 


fourteen years 
existing stations, and 
for every station fitted 
>+e-+ 
Current Supple 
1,364, 
ject of its front page engravings the recent 
Inhabitants of the Danish 


The current SurrtemMent, No 





has for the sub 
Paterson 
West In 


iilus 


fire “The Early 
is a most timely article, and is elaborately 
“Charleston and Its 


dies” 
trated with seventeen engravings 


Exposition” describes this exhibition, which is now 


open. “Naval Development During the Next Decade 
is by Rear-Admiral George W. Melville. “Aerial Navi 
gation Problems” is a letter by Carl E. Myers, the 
aeronautical engineer ‘The Paris Alcoho! Motor Ex- 


position” describes some new and interesting motors 
“Recent Scierce,” by Prince Kropotkin, is concluded in 


this number 
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WINTER RAILROADING IN ALASKA. 
BY END bROWN 

The labor in maintaining an open track on the 
single Alaskan railroad can be understood from an 
inspection of the illustrations which accompany this 
article which were taken expressly for the Scien 
rir AMERICAN In the warmer months it is neces 
ary to guard against obstruction of the line by ava 


lanches of rock and gravel, which are constantly fall 


ing from the sides of the deep cuts through which 
the track passe In the eason of frost the work 
of keeping the track clear is trebly increased From 
Skagway the ever-open port on the Pacific, to the sum 
mit of White Pass, 21 miles distant, the road ascends 


» 400 feet, over a track that winds around the precipi 
tous sides of the mountains, through tunnels, and a 


long series of deep cuts, at last emerging at the sum 


mit of the divide and continuing to the terminus at 
the head of navigation on the 


Yukgn River The same enterprise 


that surmounted the financial and 
physical difficulties in building the 
White Pa and Yukon route ha 
to be employed in keeping it open 
Traffic continue throughout the 
year Phere i not a day upon 
which a train does not run on sch 

dule time Supplies for the min 
ing communities at Dawson and 


elsewhere are brought down the 
river, during the season of naviga 
tion, from White Horse Rapids 
Stocks are thus accumulated dur 
ing the closed season and this re 
quires that the route over the pass 
be kept open at all time Snow 
begins to fall on White Pass about 
October 15, and continues with rare 
intervals until the Ist of May. The 
average accumulation on the level 
is 20 feet. Winds are violent and in- 
cessant during the winter, and the 
utmost effort is required to keep the 
deep cuts free from snow Two 
large snow plows 
continually move -= 
back and forth on 
the track. Rarely hee 
a train starts out | 

during the win- 
ter that is not 


preceded by one 
of these snow 
plows In Janu 


ary the thermom 
eter sinks to 60 
deg below and 
then is the time 
when the snow: 
fall is greatest 
and the wind 
fiercest Cuts are 
filled up and the 
track obliterated, 
\vith two engines 
pushing the cen- 
trifugal plow, the 
attack is made 
upon the huge 
drifte and with 
the help of all 
available shovel- 
ers, the track is 
oon cleared rhe 
most dangerous 
season on an Al 
askan mountain 
railroad is not 
when snows are 
deepesi or the 
frost most in 
tense, but in early 
spring when 
thaws begin, and snows on the mountain sides form 
avalanches, which, without warning, slide down over 
the track and engulf it rhe utmost vigilance is then 
required, for a whistle of the locomotive has been 
known to bring down thousands of tons of closely 
packed snow 
<> + + +o 

Purdue University will soon inaugurate a new de- 
partment of instruction in telephonic engineering. This 
step is taken in response to the increasing demand by 
telephone interests for men trained in the particular 
branch of electrical engineering pertaining to telephony. 
Investigations have disclosed the fact that students 
completing the course in electrical engineering must 
devote upward of two years additional work to acquir 
ing special details of telephone practice before they are 
sufficiently equipped with a knowledge which is valu 
able to merchants and consumers of telephone mater- 
ial, 


Scientific American 


Garbage-Consuming Plant, 

At Darwen, England, has been established a plant 
for consuming household waste, and the resulting 
energy .is utilized to operate the electric tramway 
system of the town. The plant, although not one of the 
largest, is interesting in many respects. The waste 
is consumed in two furnaces of the Meldrum type, with 
an automatic feeding apparatus. The furnaces and 
boilers are established in a building’ alongside of the 
electric station. The latter contains 3 engine and dy 
namo sets, including 2 Siemens 150-kilowatt gener 
ators driven by 250 horse power engines, and one 
Mather & Platt 300-kilowatt generator with a 450 
horse power engine. The boilers are of the Lancashire 
type and measure about 8 by 27 feet The average 
combustion of household waste is sufficient to furnish 
steam for supplying 3,500 incandescent lamps of 8 
candle power, or equivalent The quantity of waste 
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Experiments of M,. Moissan With Hydride of 
Potassium, 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 


The hydride of potassium is a compound about which 
little has been known up to the present, and accord- 
ingly M. Henri Moissan has undertaken the study and 
preparation of this body, and has been quite success 
ful in his experiments. If potassium is kept for sev- 
eral hours in an atmosphere of hydrogen, at a tem- 
perature of 350 deg. C., it soon becomes covered with 
a transparent and crystalline layer of hydride, through 
which the brilliant surface of the unattacked metal 
is visible In his present experiments, Mr. Moissan 
uses potassium in the form of metallic wires, which 
are placed in a small iron vessel. The latter is digs- 
posed in a horizontal tube of Bohemian glass and a 
current of pure and dry hydrogen is passed through. 
Using a Deville hydrogen generator he could pass a 
current whose tension exceeded the 
atmospheric pressure by 10 centi- 
meters of mercury. When the ex 
periment was carried out at 350 
deg. C. (the temperature of boiling 
mercury) the formation of hydride 
was very slow, but after 8 or 10 
hours’ heating there was seen to 
form at the end of the vessel op- 
posite the hydrogen entry a small 
bunch of white and intermeshed 
crystals which had the appearance 
of cotton filaments. If the experi- 
ment is repeated at 440 degrees, 
(the temperature of boiling sul- 
phur), metallic potassium comes off 
and is condensed in the cold parts 
of the tube, and on each side of 
the vessel there is formed a ring 
of metal and a white ring of the 
hydride The best method was 
found to be to heat the lower part 
of the tube and the vessel to 360 
deg., when the hydride condensed 
in the upper and cooler portion. It 





SUMMIT OF THE PASS SHOWING THE DEPTH OF THE SNOW. 





ROTARY SNOW PLOW AND CREW. 


consumed varies from 32 to 38 tons a day, although 
the plant has a capacity of 70 tons The calorific 
power of the waste is estimated at about one-fifth 
that of ordinary coal. The plant has been in operation 
for some time and has proved quite successful, as 
the garbage of a city of 40,000 inhabitants is destroyed 


inoffensively and at the same time there is produced 


energy equivalent to 400 horse power for 12 hours per 
day By using accumulators this may be increased to 
260 horse power during the 18 hours service of the 
electric tramway. The annual production of energy is 
estimated at 900,000 kilowatts 

- —. + ee . 

Dr. Hrdlicka has started on his fourth expedition 
into the country of the cliff-dwellers and Pueblos in 
the southwestern part of the United States and north 
ern Mexico. These trips are made under the auspices 
of the American Museum of Natural History, the 
money being supplied by F. E. Hyde, Jr., of New York. 


was thus obtained in a felt-like 
layer of fine white 
crystals which do 
not contain free 
potassium. M., 
Moissan has stud- 
ied the properties 
of this compound, 
and finds it to be 
one of the most 
easily decompos- 
able bodies 
known. It takes 
up the moisture 
of the air with 
great rapidity and 
decomposes at 
once, giving off 
hydrogen and 
leaving potassa. 
It decomposes 
cold water, pro 
ducing at the con- 
tact a noise like 
that of a red-hot 
iron, with a vio- 
lent disengage- 
ment of hydrogen 
gas. This body is 
insoluble in tur- 
pentine, benzine, 
ether and_ bisul- 
phide of carbon, 
but dissolves in 
fused potassium. 
Its density is 
found to be 0.80. 
When heated im 
vacuo below red- 
ness it separates 
into potassium and hydrogen. This property @n- 
ables its composition to be determined. Upon con- 
tact with fluorine, cold, it takes fire at once, and the 
heat disengaged at first is so great that the rest of 
the hydride is violently decomposed. The hydrogen 
then combines with the fluorine and the potassium 
burns more slowly in the excess of fluorine. When 
the hydride is projected into chlorine gas it becomes 
incandescent and gives hydrochloric acid and potas- 
sium chloride It takes fire in dry oxygen with great 
heat, forming potassium hydrate and water. This 
body is difficult to handle in the air, as it takes fire 
when removed from the tube in which it is formed. 
With melted sulphur, decomposition takes place with 
incandescence, forming sulphide of potassium and 


hydrogen sulphide. When slightly heated in carbonic 
acid gas the hydride reacts with incandescence, and 
the same phenomenon is shown with hydrogen sul- 


phide; here potassium sulphide is formed and hydro- 
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a reducing agent when mixed 
oxides, and the 


gen given off. It acts as 
with copper or lead metal is set 
free M. Moissan has made a number of analyses of 
this body and finds that it has the formula KH. 
NO em - 
SOME AERONAUTICAL EXPERIMENTS 

Mr. Wilbur Wright, of Dayton, Ohio, recently read a 
most interesting paper before the Western Society of 
entitled “Some Aeronautical Experiments,” 
published “in the 
Through the courtesy of 


Cngineers, 
and this paper was afterward 
Journal of the Society 
are enabled to present a series of 
article. Mr. Wright's 
attention was drawn to the study of aeronautical 


the Society we 
engravings illustrating the 
problems a number of years ago, and his active 
interest dates back to the death of Lilienthal in 


1896 The experiments of Pilcher and Chanute 
also stimulated Mr. Wilbur Wright and Mr. Or- 
ville Wright to try some experiments in 1900, 
which were conducted on the seashore of North 


These 


to attempt some things which neither Lilienthal, 


Carolina gentlemen have been bold enough 


Pilcher nor Chanute dared to do. They have used 
surfaces very much greater in extent than those 
which hitherto have been deemed safe, and have 
accomplished remarkable results. It was 
the plan of Messrs. Wright to glide 


of sandhills. It 


very 
from the tops 
seemed reasonable that if the 
body of the operator could be placed in a hori 
zontal position, instead of the upright, as in the 
Lilienthal 


wind resistance 


machines of 


could be very materially reduced, 


since only one square foot, instead of five, would 


} 


be exposed. As a full half-horse power could be 


saved by this change, they arranged to try the 


horizontal position The first machine had an 
area of only 165 square feet It was first tested 
as a kite, and valuable data as to the angles were 
They then 


making a series of 


obtained turned their attention to 


actual measurements of the 
lift and drift of the machine under various loads 
most astonishing, for 


The results obtained were 


it appeared that the total horizontal pull of the 
) 


machine, while sustaining a weight of 52 pounds, 


was only 8'4 pounds, which was less than had 
been estimated for head resistance of 


hand, it ap 


previously 
the framing alone. On the other 
peared deficient in lifting 


pared with the calculated lift of the curved sur 


sadly power as com 
face of its size 

Their attention was next turned to gliding, and 
a small hill which rose from flat sand to a height 
than 100 feet was selected, the 


of more slope 


having an inclination of ten degrees A dozen 
blowing at 14 


himself in 


glides were made with the wind 


miles an hour The operator placed 


a horizontal position, and two assistants started the 
Neither 


control of the 


machine machine nor operator suffered any 


Injury The apparatus proved even 


better than they had dared to expect, responding to 
With these glides 


1900 closed. The new 


the slightest motion of the rudde1 


the experiments for the year 


machine for 1901 was exactly like the previous ma 


chine in theory and method of operation, but its 


lifting power was increased from 165 square feet to 


308 square feet, although so large a machine had 
never before been deemed controllable. A special 
building was erected to house the apparatus Quite 
a party went south to view the experiments, which 
were begun with the wind blowing 13 miles an hour 


Various glides were made in order to find the center 
of gravity of the operator The machine sailed off 
and made an undulating flight of a little more than 
onlookers this flight very 


200 feet. To the seemed 





A Bottom View. 


successful, but to the operator it was known that the 


full power of the rudder had been required to keep 


the machine from either running into the ground or 


rising so high as to lose al! headway. The experi 
ments also showed that one of the greatest dangers 
in machines with horizontal tails had been overcome 


by the use of a front rudder, and the operators 


Pilcher and Chanute, the e 


Scientific American 


escaped from positions which had proved very danger- 
ous to preceding experimenters. In subsequent ex- 
periments the machine, wit’ its new curvature, never 
failed to respond promptly to even small movements 
of the rudder. Many glides were made whenever the 
conditions were favorable. 

A most interesting series of photographs were 
taken, some of which we reproduce. Ou: readers are 
referred to Mr. Wright's original paper for an elabor- 
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In Midair. 








Soaring. 


ate technical description of the principles involved in 
the experiments. 
2-e-e 
Alloys for Brass and Bronze. 
Manufacturers of door trimmings, locks and hinges, 
etc., may find some valuable hints in the subjoined 
matter from a recent article by Percy Longmuir, con- 
densed by us from The Foundry 
The author says The term gun metal was given 
to various alloys of copper and tin for the purpose 
days bygone, but, although 
work, the same alloys are 
work generally. Triple 
have 


of making ordnance in 
no longer used for that 
exceedingly valuable for art 


alloys, that is to say, copper, tin and zine, 


replaced the old double ones—copper and tin only 


and in some alloys four or five different metals can 


be found. Zinc, lead, aluminium and manganese are 


| 








Beginning of a Flight. 


SOME RECENT AERONAUTICAL EXPERIMENTS. 


all employed for specific purposes, and are therefore 


considered in this discussion The properties of 


alloys have distinct qualities, and range from very 


hard and rigid to soft and to some extent elastic, and 
a general grouping includes the subjoined properties: 
They should be more or less elastic when cast, and 
torsional strength, together with a low 


have good 


125 


melting point and fill the molds sharply. The range 
in alloys of the kind mentioned is very wide, and most 
founders have their own formule, which differ but 
slightly from those in use by others, but these very 
differences, minute thcugh they be, have a great 
effect in some directions upon the character of the 
work turned out. A low percentage in the use of a 
deleterious element in the metal for a brass bearing 
may cause the same to heat badly, and similar alloys 
for high pressure boiler work may be dangerous. 
This last should have a composition somewhat 
as follows: Copper 86 to 88 per cent, tin 8 to 10, 
and zine 2 to 6 per cent. The tensile strength is 
12 to 16 tons per square inch of section, with § 
to 14 per cent elasticity in a length of two inches. 
This composition is an expensive one, and where 
the tin is high and the zinc relatively low does 
not machine well. A composition for a good 
average quality of metal is made with copper 
80 per cent, zinc 10, lead 6, and tin 6 per cent, 
or a change in quality can be made by using the 
same proportion of copper and only 5 per cent 
of lead and 5 per cent of tin 

These cast sharp and machine well. 
brass castings usually contain a greater or less 
proportion of scrap brass; it is usually obtained 
from dealers and is by no uniform in 
quality, and must be sorted and graded carefully. 
The common proportions of scrap brass are coo- 
per 70 per cent, lead 4, tin 4, and scrap 18 per 
cent; but according to the grade of the scrap 
almost any grade of ailoy can be produced. The 
addition of lead, up to a certain point, gives a 
good color, renders the metal easy to machine, 
and very much reduces the cost, so it is an induce- 
ment to use it as much as possible. 

Bearing brasses should have a special composi 
tion, much harder than common brass; the fol 
lowing proportions are found to serve the pur- 
pose well: Copper 80 to 82 per cent, tin 10 to 14, 
Some use this formula: Copper 84, 
tin 12, and zinc 4. A cheaper bearing “brass is 
made from copper 51 per cent, tin 8, hard scrap 
41 per cent. To some extent the mixtures just 
described are being displaced in favor of certain 
proprietary bronzes and by anti-friction white 
metals, but there is always occasion for the use 
of the formulas mentioned previously on standard 
work. 

In preparing alloys of any kind experience and 
skill are indispensable; in some cases the several 
melted and cast into ingots, to be 
subsequently remelted when ready to 
castings. In the latter operation the copper is 
melted first and the more volatile metals, tin and 
ordinary castings 





Ordinary 


means 


zine 2 to 4. 


metals are 
pour into 


zine, added afterwareé. For 
alloys may be used direct or in conjunction with serap. 
A charge for a 150-pound crucible would be 100 pounds 
of new metal and 50 pounds of scrap. During melting 
there is always more or less loss by volatilization, 
oxidation and absorption of gases; these losses should 
be allowed for in weighing out the charges, but the 
loss varies in different furnaces, so that it is neces 
sary to standardize the working of the furnace, after 
which no difficulty will be found in charging for 
given weights. 

The rate of melting is a matter of some importance, 
the ideal condition being, whether in a reverberatory 
furnace or crucible, to bring the alloy to a red heat 
and then quickly reduce the composition to the melt- 
ing point. Dull, pasty metal, so called, is very liable 
to absorb gases like a sponge, which is liable to spoil 
the casting, while the reverse is the fact with metal 


more quickly melted. Alloys high in tin and copper 





A Low Glide. 


and relatively low in zine are very sensitive to the 
onditions above mentioned, and every-day experience 
in brass founding enforces the importance of the 
question of temperatures. It will be found that cast 
ings melted at low heats show in the fracture that 
the several metals of which they are composed have 


separated and crystallized in masses by themselves, 





126 


Low temperature whet melting often result I 
cracked casting the hrinkage ind contractior 
being unequal from the egregation of the component 
metal 

All alloy uffer from the presence of impuritie 

some of them when ver minute quantitie ire pre 
ent, and by absorbing gase from the llr which are 
prejudicial. Oxygen has an affinity for many meta 
silver in particular which will absorb twenty-two 
time it bulk of that gas when melting, but gives 
it up again upon olidifying teel also dissolves 
oxygen in melting, but doe not part with it agair 
and it is disseminated through the mass as ferrou 
oxide unle pecial means are used to dispel it Cop 
per acts similar! is all who have tried to cast pure 
copper in sand are well aware, but there are many 
deoxidizing agent which can be ised to prevent the 
iiMeult mentioned Of these charcoal is the most 
ommonly employed floating on the surface it act 
mechanically a 1 shield against the introduction of 
ilr and prevent the ibsorption of oxygen Man 

inese | inothe igent in the form of cupro-man 

nese i nbit witl xygen to form oxide of 

anganest ilting Sodium carbonate and 
potassium nitrate a the leoxidating agents which 

mn be 1 j l 00 ‘ 7 i! conjunction 
with harcoal the ibsorb most of th lag and pro 
long the life of the rucible vhich are greatly eroded 
by it Phosph isa ve activ leoxidizing agent 
and energeth well » that ver mall quantities 
only must be u 1, Oo per nt be zg he greats 
quantity allowable the greater part of this will slag 
out, leaving scarcely a trace in the casting he f 
fect of arsenic upon copper and bra castings is very 


noticeable increasing the tensile strength wbout iS 
per cent, but bismuth is extremely prejudicial to th 
last quality, as it causes brittlene when present in 
very minute amount 


->--o-> 


Forestry Work in the Philippines, 
K b 4 *TERLI 
rhe fact that the art and prof on of forestr 
flourishing quite a well, if not better, on the island 
which constitute our new Philippine possessions than lt 
this country is very mclusive evidence that American 
push and industry are actively engaged in the better 
ment of conditions in these island Especially strik 


ing is the fact that a profession, which |i yet so new 
in the United State that it meets opposition because 
of the popular ignorance and misinformation as to it 
aims and motive hould so earl become firmly « 
tablished in the Philippine Archipelago 

It is of historical interest that the Spaniards had 
quite a complete forestry service in the Philippine 





for many year prior to the Spanish-American wat 
yet it was too poorly m to be of an real eff 
clency Some forty forester ind eighty range! vere 
employed, but the position were created for the bene 
fit of political favorite and hence little real forestry 
work was done, either in iring for the forests or in 
securing the evenue due from the cutting and ile 
of timber The result was that when the United State 
came into possession the forest lands near Manila and 
other shipping point were in a denuded conditior 
When the United State took military posse ion of 
Manila, the decrepit Spanish Bureau of Forestry wa 


handed over to our ire Then came the difficult t 
of reorganizing the Bureau and establishing an efficient 
forestry service under American guidance 

The man selected for this work was Capt. George 
P. Ahern, of the Ninth Infantry, who wa ippointed 
director of the Forestr Bureau at Manila ind tl 
uccees which has been attained shows the wise choice 
made in the appointment Capt. Ahern i 1 graduate 
of West Point, and of the Yale Law School ind ha 
for some years been an enthusiasti uivocate of fo 
estry in this country Under h energetic mana 
ment the success of the Philippine forestry service 
assured 

It soon b ime evident that the great need of the 
Philippine Bureau of Forestry was a corps of young 
Americans, with a forestry training which would 
able them to fully develop the great natural fe 
resources of the island it wa with the view of ob 
taining these men that the Taft Philippine Commi 
sion sent Capt. Ahern to the United States in May of 
the present year As a result of this visit, six profes 
sionally educated forester ailed for Manila November 
1, and another will sail early in February This num 
ber, although small, will make quite a gap in the 
ranks of the small band of foresters now existing in 
this country We have now, however, two fully organ 
ized schoola of forestry, one at Cornell with 38 stu 
dents and one at Yale with 30 students; hence we may 
soon hope to have a supply of professional forester 
sufficient for the existing demand The inducement 
and opportunities offered by the Philippine forestry 
service are, however, sufficiently alluring to draw a 
small percentage of our graduates for some time to 
come 

The New York State College of Forestry this year 


furnishes the largest quota of men for the Vhilippine 
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forestry service Its contribution consists of two mem 
bers of the senior class, Messrs. Clark and Klemme 
who were sufficiently advanced to pass the Civil Service 
examinations; Mr. Hagger, a German-trained foreste: 
who has been manager of the College Forest in the 
Adirondacks; and Mr jryant, the first student to re 
eive a forestry degree from an American forest school 
who leaves a position with the New York State Fish 
Forest and Game Commission From the United 
States Bureau of Forestry Capt. Ahern secured the 
services of Messrs. Hareford and Griffith and of Mr 
5S. N. Neely, a civil engineer 

The duties of these men will be of a varied nature 
Briefly stated, their first work will be to learn what 
they have in the way of forest products, determine 
the possible uses of the woods, and to look up markets 
for the forest products A stop, too, must be put to the 
illegal cutting and selling of the rich tropical wood 
Under the present conditions much timber is cut on 
government land and no revenue paid on it At Manila 
i laboratory for the study of timber physics and for 
ood-testing will be stablished, in which will be de 
termined the value ind properties of the many woods 
found on the islands In addition, a botanical classi 
feation of the existing species will be carried on 
There are at present 665 species classified and over 50 
irieties of the rubber tree identified, but much work 

vet to be done along these lines 

That the Bureau will be successful from a financial 
standpoint is evident from recently published figures 
The Spanish Forestry Bureau at its best never col 
lected over $12,500 per month (Mexican money)» Un 
der the American regime $8,000 (gold) per month was 
received at the very start while the total received in 
revenues during the first fiscal year was $199,000 At 
present the revenues are about $30,000 (Mexican) per 
month 

2>-e-e 
The Tr spacitiec Cable, 

rhe actual work of laying the British Government 
Transpacific cable connecting Australia with the home 
country via Canada will be begun toward the end of 
12 rhe manufacture of the various cables is well 
in hand The Telegraph Construction and Mainten 
nee Company, of Greenwich, London, is carrying out 
the contract In order to complete the work within 
the specified time, the company is building a new cable- 
laying steamer which will be the largest cable-laying 
essel afloat rhe total length of the cable, including 
I) per cent allowed for slack will be about 8,000 
nautical mile rhe longest span is that from Kelp 


Bay, on the outh coast of Vancouver, to Fanning 


Island ibout 3,561 miles The shorter sections ar 
from Fanning Island to Suva Fiji, 2,093 miles; from 
Fiji to Norfolk Island, 961 miles; from Norfolk Island 
to a point near Brisban¢e Australia, 834 miles; and 
from Norfolk Island to the northern end of New Zea 
land oe mile 

The time taken by an electrical pulsation to pass 
through a submarine cable increases with the length 
of the cable, in proportion to the square of the lengtl 
That to say, if it takes the signal one second to 
travel 1,000 miles, it will take four seconds to travel 
000 mile nine seconds to travel 3,000 miles, and so 
on tut the speed also depends on the dimensions of 
the core ind its insulation gutta percha, or india 
rubber \ thicker copper wire and coating of gutta 
percha rives a higher speed The Vancouver to Fan 
ning Island section of the Imperial cable will be “fast 
owing to its heavy core, which weighs about 650 pounds 
of copper and 400 pounds of gutta percha per mil 
Such a cable will irry seven or eight paying words 
minute, and as it the longest section, this will be 
the speed of through messages For the shorte! 
pahs of the line smaller cores will suffice. The mes 
age will be received on the “siphon recorder” and 
mirror instrument of Lord Kelvin The “duplex 
system of Dr. A. Muirhead, by which two messages 


ore from each end will 


pass through the wire at once 


be employed on the southern sections at least A} 
though tl ystem nearly doubles the capacity of a 

t red so advantageous for th 
ible as for other owing to the fact that only a few 


hours in day are common to Great Britain 


pusine 


ind Australasia It is anticipated, however, that ther 


will be a certain amount of telegraphic communication 


between thi ountry and Australasia, over this cable 
in which event the adoption of the system will prove 
very convenient Dr. Muirhead has recently improved 
his system by applying a “self-induction shunt to the 
receiving instruments, which has the effect of “curb 
i the ignals. making them easier for the clerk to 
ead ind increasing the speed of message Lord 
Kelvin has recommended the utilization of this appli 
ince for dispatching messages, for the ime purpo 

wo repairing ships will be retained to maintain the 
cable in working ordet There is some fear of earth 


quakes or landslips breaking the cable in the directiot 


of Fiji Not long ago the Eastern Telegraph Com 
pany'’s cable between Sydney and Nelson was bitten by 
a shark, in 300 fathoms, and so injured that it had to 


be recovered and a splicing made. 
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THE DUKE OF SAXE-COBURG-GOTHA’S COLLECTION OF 


NEFS, 

BY HE ENGLISH KKRESPONDENT OF THE SCIENTIFIC AMERICAN, 

Considerable anxiety is being experienced in Eng 
land regarding the destination of the late Duke of 
Saxe-Coburg-Gotha’s remarkable and extensive collec 
tion of model silver ships, or they are technically 
called “nefs rhe collecting of these picturesque al 
rare specimens of the silversmith’s eraft constituted 
his principal hobby At present they are resting in the 
special airtight glass cases he had specially designed 
for their accommodation at Clarence House, his Lon 
don residence His assortment contains the finest 


obsolete 


decorative plate extant In 


when a sovereign 


desired to display 


his or her friendship to another monarch, the 


the 


gift in 


variably comprised a nef Consequently demand 


for these curious examples of silver workmanship was 


strictly limited, and it is estimated that there are no 


them in ¢ 


more than sixty of xistence Their rarity 
may be adequately comprehended from the fact that 
very few European museums contain a single speci 
men, and even the British Museum, London, does not 
contain a solitary example The Czar of Russia has a 
few specimens which are jealously preserved in the 
Kremlin at Moscow; there is also one in the Hotel du 
Cluny, Paris; another is exhibited in the Galeries du 
Louvre ind a few are distributed throughout the 
world in private collections Those represented in the 


late Duke collection, however, numbered forty-one 
example some of the largest and most beautiful 
nefs ever made Why the art became extinct is in 
explicable inle it was due to the fact that this 
form of monarchical presentation fell into desuetude 

rhis | liar craft was confined almost entirely to 
the silversmiths of Nuremberg and Holland, though 
the work of the former is generally conceded to be 
superior to that of the latter During his lifetime the 
Duke retained two of the most skilled silversmiths in 
London to attend to them 


rhe 
that 


specimen in the collection is 


the Duke of 


most con spicuous 


which ented to 
Elder 


the 


was pre Edinburgh 


Brethren of House, to 


fifth 


by the rrinity commem 
the 


measures 


orate twenty anniversary of his holding 


post of Master of this corporation rhis nef 


28 inches in length and was made in Nuremberg about 


two masts, and has 
the 

prow 
the 
rhe 
sails and various appliances 
self 
In this particular 


the 


trading with 
Neptune 
forming 


this 


1650 It i i ship 


stern, and a 
rhe 


remarkable 


seated in 
the 


a large figure of 


draped female figure most 


salient characteristic of work is 


fidelity with which it is executed and 


ropes 
the 
the 


together with 
deck 
delicately 


rigging 


on the and even crew it are reproduced 


in the solid metal model 


with sailors furling sails 


this 


others is 


the rigging is crowded 


nef, and which also 


that 


One curious feature of may 


several the « 


ye noticed in iptain is rep 


twice the size of a member of his crew, as if 


his 
pieces of plate 


resented 
to assert authority 


These 
most 


For 
contain 
the 


utility 
for 


vable to 


were designed for 


the part they were used as vessels 


wine, the deck being either remo illow 


the 


therein 


ing 
hollow to 
the 
can be 


insertion of the bottle or else hull is per 


the 


small 


while in bow 
the 


containing 


mit wine being poured 


is a orifice through which liquid 


withdrawn. Some were intended for sweet 


meats or other table delicacies Owing to their im 


mense size and corresponding weight they were 


small silver wheels, richly pierced and 


the table 


mounted on 
chased to facilitate 

The hull 
appropriate design 


their movements upon 


was invariably heavily embossed with an 


times 


the 


nautical in subject, and at 


further embellished in gilt rhe nef presented to 
Duke of Edinburgh bears no such picture, howeve! 
but is beautifully engraved with a scroll design. The 
sails are mace from thin sheets of silver and are 
bellied as if with the wind. This specimen was evl 
dently intended purely as a table decoration, since lit 
contains no provision for holding wine or other deti 
cacy, the deck being quite open 

Another prominent nef represents a three-masted 
vessel in full sail rhe crew may be seen replete i! 
their military uniform from the porthole pra 
miniature guns, exact facsimiles of their prot 
while small cannon are distributed about t ( 
with the gunners standing be e ther t pec! 
men is of Dutch origin, dating from t ear 1600 
rhe arms of England are et i pon the sails 
and also heavily embossed upo the of the ship 
itself 

rhe fighting merchant represented 
and in thi nstance the \ ning the deck can 
be recognize a of 1 nationality Although 
not so large as the tw models, it is a fat 
more artistic pie rhe hull in this ip 
stance beat prett ntation of the figure o? 
Neptune accompan I ind dolphins It is 
dated Nuremb | ! ve | was intended for 
holding sweetm yn tl bridge may be seen the 
captain houtit hi ommand Two conspicuous 
feature of this example are the real compass with 

fitted in front of the wheel—which was 


Which it 1 
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probably added at a later date—and the airshafts upon from the shore line, surrounding Provincetown and - to the harbor of Provincetown, where broad shoals and 
the deck. This is the only vessel in the whole collee- blending into the “peaked hill” district, and the rolling bars have been formed by its recurrent deposition. 
tion containing the latter fittings. plateau of North Truro. Dr. Julien has recently laid The Cape Cod Railroad also suffers from its mobility. 

A third war vessel shows the ship cleared for ac- before the New York Academy of Sciences the results The national government has, in recent years, at 
tion It has four masts, and the diminutive crew on of his study of this capricious landscape, and the sands tempted a systematic repression of this instability of 
the deck are carrying baskets of ammunition to the that give rise to its protean character. He remarks the sand by planting over broad areas dune grass 
guns, while the gunners are standing with the sponges upon the obvious contrast between the sands of the (Spartina) in regularly separated and alined bunches 
in their hands to clean the muzzles and covering the farmed area with 
after the discharge. The captain is pine boughs carrying cones. The 
provided with a_ telescope with e rotting and dispersion of the grass, 
which he is scanning the horizon, “reinforced by the occasional drop 
and in the crow’s nest are the ; ping of the pine seed and its de 
sharpshooters or lookout men. The velopment was expected to furnish a 
design on the hull depicts Venus substantial remedy for overcoming 
rising from the sea with a host of the unstable sands. It has proved 
Cupids. This example is Dutch, as a success. The illustration shows 





the long distances of sand, between 
the high hill, past the water station 
at Provincetown, and the Race 
Point Life-Saving Station, covered 
with the planted grass 

In the “peaked hill” district on 
the road to the life-saving station 
at that point is a desert of sand 
lying between elevated’ summits al- 


may be determined from the bizarre 
horned mask with a_ protruding 
tongue from which the wine could 
be poured, constituting the figure 
head. The model contains no hall 
mark, however, so that it is impos 
sible to locate the date of its manu 
facture 

Although the majority of these 
nefs are mounted upon four wheels, most invariably topped by grass. 
some of them were treated much These summits seem anchored by 
more fancifully One is a single the grass, and form resistant points 
masted ship with the deck merging around which the sand accumulates, 
The extension of the government 
work is watched with interest, Its 
practical benefits will be great, and 


into a huge shel! This specimen, 
which closely resembles our present 


lay bonbon dish, is mounted by 


means of a slim stem, comprising as a demonstration, under the moet 


sea horses attended by boys, upon a obstreperous conditions, of th 














tall stand, and measures twenty stecdying effects of vegetation upon 
four inches in total height The large non-coherent bodies of sand, 
sails are emblazoned with the arms ~ppeie. 1 subjected to the most powerful im- 
of the Scottish lion and the French Se tice pacts of air, of great importance. 
fleur-de-lis, respectively, interwoven . — —— — PE cart nt 3 Ms deities seid = ha 
From the peculiarity of the figures INTRODUCTION OF DUNE GRASS TO PREVENT THE DRIFTING OF SAND. The Rome correspondent of The 
on the deck it is surmised that they Morning Post reports that, after 
are supposed to represent Ferdinand, Alonzo, and Se Cape and those of the Atlantic coast southward. The several months of experiments and trial tripa, the 
bastian, while the winged figure on the mast is Ariel former are almost pure silica, while in the latter there electric railway between Milan and Varese has been 
raising a storm is a greater prevalence of garnet iron oxides, and in opened to the public The railway, which is 90 kilo 
The most modern example in the collection is in the sands of Staten Island, as the writer has noticed, meters (about 46 miles) in length, is the first line in 
scribed with the year 1746, and was made at the town of serpentine feldspar and even mica, The Cape Cod Italy to be built on the “third-rail system.” It con- 
if Maestricht it is not till one has closely examined sands have been longer exposed to the separative action sists of a double line of ordinary rails, between which 
ihe workmanship of the models that one can realize of wind and water, have undergone far more violent runs a single conductor rail raised about a foot from 
the immense amount of time and labor that must have intervals of translation, and are less immediately the ground on earthenware insulators. The cars, which 
nded upon them Without a doubt they are ubject to replenishment from continental drainage are about 40 feet long, are not unlike those wf the 
finest specimens of silver carvit and chasing in Dr. Julien note the preponderant recession of the Central London Railway, though they are somewhat 
existence The Nuremberg and Dutch ilversmith tops of the bluffs, observing that “a very large part more spacious Each car is furnished with four 
of the sixteenth and seventeenth centuries, to which of the damage has been done by the violence of the projecting arms, at the end of which is a steel brush 
period these nefs belong, were unrivaled in their skill wind, reinforced by vast quantities of sand and spray in contact with the conductor rail. On the journeys 
and artistic taste, as this work abundantly testifies lifted up and hurled continuously for hours against from Milan to Varese the arms to the right of the 
lt is mooted that the present Duchess intends bestow all opposing objects At the Highland Light, North cars are in contact with the rail, and on the down 
ing them to the British Museum as a gift to the Eng Truro, this is evident, but it can be in a measure aiso ward journey the left arms are in contact. At the 
lish nation At any rate, it would be a matter of re accounted for by the firmer barrier presented to the level crossings the conductor passes underground, but 
gret if such a unique collection should be permitted sea in the basal beds of more or less consolidated as none of the crossings are 40 feet wide, the car 
to be broken up and distributed in various direction clays The writer has noticed a process of detach remains in constant touch with the rail by means of 
‘ = + o-> ' - ment along the planes of contact between the sands its fore and aft arms Under the car is placed an 
THE SANDS OF CAPE COD. and the underlying clays. Water penetrating the sand electric motor, and each car is furnished with an 
BY L. P. GRATACAP, NATURAL HISTORY MUSEUM, NEW YORK CITY layers oozes out on the face of the cliff at the junction electric air pump for the Westinghouse brake and 
Cape Cod, the long forearm with clenched fist that of the clay and sand, and, if the clay has a seaward the whistle. The current is furnished from a station 
holds back the surges of on the banks of the 
the Atlantic from Bos Ticino, where it can be 





generated either by 
water or by steam 


ton Harbor, is a sand 
ridge covering tertiary 
power, as the railway 


clays, mingled with a 


luvial material and 


company has duplicate 
plant in case of a break. 
down. Both plants dis 
pose of 11,000 horse 
power. The current is 
conveyed from the gen 


vegetable débris, and 
sparsely covered with 
woods Its surface is 
irregular, made up of 
groups of low hills sep 
arated by depressions erating station to the 
inundated swamp coun third rail by an ele 
try and broad long vated cable. Each car 
plains supporting a thin conveys 73 persons, and 
herbage There is covers the distance 
enough nutriment = in from Milan to Varese 
the sands assisted by in an hour. Departure 


the rainfall to bring to takes place from Milan 
and Varese every 15 


minutes 


maturity the more com 
mon fruits, and vege 
= eee 
Mr. J. Pierpont Mor- 
gan has purchased 


tables flourish, in some 
places perhaps precar 
iously upon a soil 
Raphael's Madonna of 
San Antonio for $500 
000. This is the high 


est price ever paid for 


ninety per cent of which 
is pure silica 

It is an interesting 
region geologically, and 
apart from its pictorial a victure, and the 


interest. furnishes the painting, which has 





tourist with abundant ———————~ = been on the market for 


Opportunities of obsery THE DUKE OF SAXE-COBURG-GOTHA'S COLLECTION OF NEFS. a number of years, 1s 


ing the shifting nature far from being vone of 

of sandbeds, and the topographical features their move dip, the superincumbent sands slip, by levigation, over Raphael's best This sale naturally raises the 

ments create or destroy the clays and spill outward on the beach, to be later tion, What would a masterpiece like the Stodin 
The rounded extremity pushed eastward by the carried away by wind and wate! Madonna sell for? Mr. Morgan is also said to have 

Winds, or driven northward, forms a wide two-horned The rapid movement of the sand, its constant vola purchased the Psalmorum Codex, printed by Flst and 

head or spit behind which a sea of little hills recede tility, under the influence of strong winds, is a menat echoeffer, in 1459, for $26,000. y 
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RECENTLY PATENTED INVENTIONS 
Agricultural Implements. 
ULTIVATOR (i w. il (vil City 

I'a Ihe i i | ‘ handle sup 
1 a y a wheel \ the forward 
" ! he ha t i r-teeth are ar 

i I we ind the traction wheel 
i se in ' \ 1 ia extended from 

. haf W hie sncl with the 

7 ame | nnectlor A pro 

j “ i with the frame bur 

' { f tl machine, the 

j ' j nd ind the swing 
ing if ! } with the rod will 
i rT) ! ul elf he forma 
j i 

PEEP RPGULATING DEVICKH POR GRAIN 
Peeitl kk i SCHLACH TAR, Clay Cen 

t N I i i viele i means 
vi ! } ! 1 delivered from the 
1 i 1 sin-drill feed-box can 

| mia ' ! \ threaded 

! ! which he ahaft 

" ' f 1 His pean rhe 

te haf smal the 

im " i ut pening of 

| ! ' th stn int of 

! a ! n nt 

Tools and Spertal Impler ts. 

“PDeviet rel CLEANING WATCTLMOVI 
MENTS Foot 1. il Duquoin, | rhis 

mpl a e | pecially adapted for lean 
ite an wh ! k movement The prinel 
ple f | ' Hal in imparting a apild 
alt iting ft n he device In the pres 
en if ea mpound or liquid, and for 
heiding tt p b eaned in such post 
tion that the mpound will reach a face ” 
urface 

Vehicles and Their Accessortes, 

WAGON BRAKI THOMAS CALLISTER 
(Qlueens, Borougl f Queens, New York ity 
lhe Inventor has found by practical ex lence 
that brakes having their main part ipported 
entirely on th axle are objectionable becatse 
by their shaking In the joints with every rise 
and drop they rattle and get out of d rh 
present invention provide in imy ed form 
of brake which will | eft f securely 
holding the wheel 1 heavy wagon when 
descending a hill ind in which the rear or 
actuating le r and a joints, except one, are 
supported by the wagon body, and are relieved 
through the medi springs of much of 
the jarring and shaking 

“sa 
BRallway Appliances, 

SEAT Repent Il. JANSON, Brooklyn, New 
ve rk y ‘ nbined vith ‘ tease are i ‘ 
er | eat i back ind a member on which 
the back Is irried iy mean ff a ply i 
and licla ble ynne n the membe is mounted 
i) he base rl mber ore I has a 
mar rue ab in gagemer with a part rf 
the bane » hold he membe Ketween the 
member and tl at i 1 conne lon whereby 
the seat is re t ! rl uction is such 
that the sea and bach in be easily mounted 
reversibly 

COUPLER (HARLI A. MceKeranan, Wil 
merding, l’a I'he ouple i f the Janney 
tye ind bas for object » provide novel 
feature nstruction which render the parts 
very reliable in service idapt them auto 
mati mnection, and afford means thelr 
afte deta from eithe if two ars 
nuipled to Ohwing to the simplicity of 
the improved n uupling and its pecullar 
onstruction, grea trength is obtained with 
a minimum of weight 

Miscellancous Inventions, 

HATCH COVER Winrienp W DAWLEY 
Geneva Ohle M Dawley has devised a 
hatch-cover, whiet when battened down, will 
hermetically seal the hate! ind which, though 
it be of irge sin ind great weight can | 
lifted readily f m the ha h-coaming by means 
of a cable passing ove 1 post and connected 
with a windlass 

APPARATUS FOR AERATING WORT AND 
IMPROVING THE QUALITY OF YEAST 
MAX WALLERSTRIN and Hans H. Frevunp, Man 
hattan, New York city By the use of this ap 
paratus wort is aerated with filtered air in} 
any desired quantity during fermentation with 
the resuit that yeast f healthy growth and 
great purity is obtained As the quantity of 
air introduced is very small, it is possible 
to aerate the wort even when the yeast is in 


an end which, although 
hitherto 


vigorous fermentation 


wf great importance, has never been 


titained, since the wort would overflow 
NECKTII FASTENER ERNEST KIENB, 
Spokane, Wash rhe fastener is composed of 
a strip of epring metal constituting a neck 
band (ne end of the strip is turned for a 
short distance within the band In the upper 
edge of the turned portion a notch for engage 
ment by the shank of a collar-button Is pro 
vided The device holds the tle properly in 
position feud permits ita ready removal 
METHOD OF MAKING HYDROGEN DI 
ONiIDe—Pauw L. Hunn, Clavaux, par Riou 
~vrous, Isdre, France The process enables 
mygenated water to be made upon a com 
nereial scale by the direct employment of 
sedium dioxid. The sodium dioxide is decom- 





posed by hydrofluoric acid In the presence of 





water to form hydrogen dioxid, and the sodium 
is erted into an insoluble precipitate of 
ryo by aluminium fluorid 

SCREEN-DOOR FASTENER WiLtiAM B 
CocuBane, Pocatello, Idaho The purpose of | 
the invention is to provide a door-fastener for 


holding a spring-door completely closed, and yet 
without 
the 


purpose 


permitting the door to be pushed open 


which 
his 


the hands rhe simple device 


inventor has patented to attain 


of such construction that the can 


is 
desired 
A. Mot 
rhe stop 


is 


secured In closed position at any time 


rLes 
York 


rotary 


STOPPER FOR 
Ji Brooklyn 
of 


hal 
New 
ball of 
for 


JAcon 


Len elty 


per is the type and eape 


elally and bottles 


rhe 


adapted sauce cologne 


bee to the 


close 





stopper can me mouth 





tightly, and can be quickly brought 


the 





Inte contents 


of 


altion to diecharge liquld 


the bottle elther from a point at the cen 


of mouth at at 
of 
11k. WEN 
Memphis 


tral portion the or any point 


the center 


Tenn 


either side 
MeCut 


has 


Prete PrHuOMAS 1 
rhe 


intermediately 


Lovo bench a 


a leg pivoted 
in 


frame and arranged when operative 


hold 





on one end with the af t 





to engage 


extension on the end 


folded 


ind a hinged 


Ihe 


ma 


ralsed 


the le tne and 


bench ¢ 
il 


x an 


stored away ma pace 


‘ ¢ 


SSI 


y 


Ss) 


ARLE 


ATING 
Hillea 
te 


DEVIC ror 
INSHOCT-POWD I 


llawall 


SMOW! 
K In 
rhe 


device applied 
like 
powder the 


effect 


Kau n 


lamp chimney gas globe or the ind is 


adapted t« mtain «a fumes of 


have s deatructive mos 


rhe 


the powder is 


which upoDn 


quitos device Is applied to the lamp so 


that roasted and not consumed by 


the fire thereby obtaining fumes noxious 


free from smoke 

Hi? EXTENSION 
Mass rhe 
1) improved 
d 


the 


yet 
AND 


Boston 


insects and 


BUSTLI 


Mary I 
Wr of the 


subject 


bustle and 


ention is a& new al 


the desired 
The 


hip extension to give 


arrang 


hang and fulness to akirt bustle 


hip portions, and hip extension por ns are all 


ened together at their middle and extend 


f 
n 


one outside of the other 


BeDARRIDE Rue 
Ihe 


obtained 


GRAIN-ELI 
Verrerie 4 


VATOR PAvI 
Paris, } 


vacuum 


rance gZrain is 


ins of a by an 


ating chamber 





im 


the blast of 


in a se] 


h 

The 
am to 
offers gre 


apparatus 


air whi earries forward 


novel applica 


the 


tion of jector of ste produce 


var the su at ad 


the 


uum 


tilon-pipe 
vantages which 
be 


uniform 


over 
sed 
suction 


pumping 
the 
produced, 


for same purpose for 


h 


might 
a 
easily 1 
COMBINI 
STORAGI 


u 


is whi ean be 


will 
ATER 
No s Fer 
Madison 
Mrs 


combined 


egulated at 

HI 
BASKET 
ho 
New 


AND 


Bont 


I) COOLER, 


NN NER 


x OS Branch 
York 
inventor of 


basket 


FACT Square 


Manhattan city Ferner Boni 
heater 
filled 
articles 
rhe 
heating 
bottle 


a 
for 


face is the 


coolel and storage containing 


and empty bottles and other 


food 


nursing 


and produ as well as fuel 


or 
rhe 


special serv 


ihe convenient 


the 


rangement permits 
the milk 


s portable and is of 


ooling of in nursing 


entire basket | 
during 
food 
immediate 
basket 


goes 


1ilway 


\ 


pourney or 
of milk or 
cold 


lee during a ft 


ut a hot an 
hand 


lids or 


tay supply 
for 
rhat 


outing 


kept on hot or 


by inv infants the 


is also serviceable for parties 


without saying 
OILS 
This 


sweet 


FRITZ 
of 

con 
to 15 
the 


ESS REFINING 
crermany 


oll 


PRO 


LINDE 


OF 
Dortmund process 


oll 
Ww 


treating rape-seed and other 


adding 
oll 


following 
milk 
continuing 


the 


sists in steps 


per cent rich to the heating 


mixture and the application of heat 


formed ; and 
rhe 


over 
its 


h 
the 


until a thi covering or layer Is 


layer 
the 


removing laye or covering 


of 


odor 


bolling 
and 


the and 
The 
impr! 
GARMI 
NELI 
Pa 


prevents rising 


liquid oll purified and 


is 
oved 
NT-HANGER 


BENJAMIN I 


taste 
H 
Hazelhurst 


MARTIN Bush 


and STARSKY 
devised a novel, simple 


rhe inventors have 

used 
When 
reduced 
in 


cheap garment hanger, which can 


men's or clothes 
the 


permit 


women's 
be quickly 
convenient 


to hang up 


hanger can 


its 


not 1 
in 


use 


length to storage 


small 


4 


case 
PukaAim W. Liver New 
rhe fish-trap 


floated the 


FISH 
What 
designed to 
in 


rRAP.—1} 
W 


om ash is f the class 


be in water and 


construction, 
erib. 


anchored place In 
lead 


features o 


proper 


the trap comprises a a heart and a 


with certain pecullar construction 
producing a trap efficient in every 
ANIMAL-POKE W. Forp 
lay, Ohlo This effective device 
prevents cows from butting or “jamming The 
invention consists of the peculiar combination 
of face-plate hooked upper end 
a head-plate directly to 
face-plate near its upper end; a spur or point 
forming a prolongation of the curved 
plate and a spring for forcing the 
head-plate away from the face-plate by butting 


respect 
CLAYTON Find 


simple and 


having a 
pivoted 


a 
curved 


urved 


Pressure against the curved plate overcomes 
the force of the spring and causes the spur 
to be buried in the tender part of the neck of 
the cow 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper, 


to 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and w® will 
send you the name and address of the party desir 
ing the information. is neces- 
sary to give the p inquiry. 








MENN & CO, 
Marine Iron Works. Chicago. Catalogue free 
Inquiry -« 2076.—For manufacturers of paper 


tack 
8. Mundy 


boxes for boxing screws 


For mining engines J Newark, N. J 




















Inquiry No. 2077.—For dealers in glass show 
cases. 
*L. 8” Met Poison, indianapolis. Samples free 
Inquiry Ne, 2078..-For wakers of machinists 
tools 
WATER WHEELS. Alcott & Co... Mt. Holly, N.J 
Inquiry No, 2079.—For dealers in fireproof wood 
tor building purposes | 
Stencil Machines. A.J. Bradley, 101 Beekman St. N.Y, | 
Inquiry No. 2080. For manufacturers of ma 
ebines for mixing baking powders 
Handle & Spoke Meohy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falls, O 
Inquiry No. 2081.-For dealers in gas for bal 
oons 
Sheet metal stamping and light manufacturing For 
skeil Motor Co Anderson, Ind 
Inquiry No. 2082. For parties engaged tt 
structing fire escapes 
Sawmill machinery and outfite manufactured by the 
Lane Mfg. Box Li, Montpelier, Vt 
Inquiry No. 2083.-—For makers of sand pumps 
and fixtures for the same 
Kige that Run Hiydrocarbon system Write St 
Louls Me r Carriage (o., St. Louis, Mo 
Inquiry No. 2084.—For makers of conjuring ap 
paratus 
For sheet metal stampings and novelties try Standard 
Stamping Co., Seventh and Hudson, Buffalo, N.Y | 
Inquiry Ne. 2085. For makers of air compres 
} aore. 
Ten days’ trial given on Daus’ Tip Top Duplicator 
| 
Felix us Duplicator ¢ » Hanover St., N. Y. city | 
Inquiry No. 2086. For stone crushers for crush 
ing sandstone into sand 
Are you looking f unything in bent woodwork 
Write Tucker Bicycle Woodwork Co., Urbana, Ohio | 
Inquiry No. 2087.—For manufacturers of novel 
ties for the mail order busines 


| tion required 


the | 


head | 





We develop inventions through their several stages 


manufacturing for the market Amstutz Osborn (Cx 
Cleveland, 0 

Inquiry No. 208S.—For makers of small locomo- | 
tives of 2« j}horse power 

PATENTS FOR SALF Improved fishing nets for 
steam or sailing vesse's; deep or shallow waters M 
A., Box New York 

Inquiry No. 2089.,—For dealers in cotton seed oil 


machinery 
Automobiles built to drawings and special work done 


promptly rhe Garvin Machine Co., M9 Varick, cor 


Spring Streets, New York 


Inquiry No. 2090.—For makers of mica machin 
ery 





Manwufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, (hicago,. 

Inquiry Ne. 2091. or the manufacturers of the | 

Elgin Alligator Wrench.” | 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected rhe W 


A. Wilson Machine Company, Rochester, N. ¥ 





| 
It No. 2092. —For machines to cut and finish | 
slats for Venetian blinds of about 15 inches wide | 
The celebrated Hornsoy-Akroyd” Patent Safety Oii | 
Engine is built by the De La Vergne Refrigerating Ma- | 
chine Company. Foot of East 138th Street, New York | 
Inquiry No. 2093.—For dealers in the Phillips 
Morse Automatic Telegraph | 
NOVELTIES Dealers and inventors of novelties 
should write with ful! particulars to J. W. Rowe & Co.'s 
Successors, 15 Aldermanbury, London, E. C., England 


i firm or corporation with 
steam plants, to give full 
m for the New England 





yuiry No. 2094.—For 
sa article used ul 
control of same toa cx 
States 
PATENT 
support 


le 





orati 


No. 680,915 FOR SALE Incandescent electri 


to any 
Address Inventor, Box 48, Spring 


light Light movable spot wanted 
Simple and practical 
fleld, Vt 
Inquiry No. 2¢ 
welding machine 
in width 
WANTED. 


Corliss compound condensing engine. 





995.—For parties making an electric 
wv welding bands of steel 








6 to 6 in 
A first-class engineer to take charge of a 


Apply Royal Bag and Yarn Manufactur- 





ing Company, Charleston, 8. ¢ 

Inquiry No. 2096.—For makers of castings for 
steam engines 

Wanted—Revolutionary Documents, Autograph Let 
ters, Journals, Prints, Washington Portraits, Early 


American Ulustrated Magazines. Correspondence Soli 
cited. Address C. A. M. Box 773, New York 

Inquiry No. 2097.—For dealers in Java and artiti 
cial Indigo 

EXPERIMENTAL 
our shops at present 
woodworking machinery 
Fine 
Boston 


Neo. 209s. 


MACHINE SHOP 
Well equipped with lathes shaper 


We are not using 


automobile work 


Will rent use and power 
place for Billings 


Mass 


very low 


Clapp Co 
Ir 
calico. 
MANI 


iry 








For patent shaft 


fully demonstrated, authentic 


FACTURER WANTED gov 
erned high-speed engine 
All works standarized for cheap 
duction, working drawings and personal 
vision if Address Y. K. E., at Horneastie 
Advertising Offices, 61 Cheapside, London, England 

Inquiry No. 2099. 
knitting machines 

For SALE.-—U. 8. Patent 
ing or tarring overhead 
this class of work will at once recognize the merits of 
this patent. Only device out. Large profits to investor. 


For particulars, address C. Larsen, Crockett, Calif. 


machine 
Full 
required 


tests pro- 


super 





For dealers in weaving and 


No. 686.521. Device for oil 


cables. Parties familiar with 


Inquiry Ne. 2100.—For dealers in manual training 
tools 


W ANTED.—Reliable, sober and competent foreman 
for machine shop department. Thorough mechanic, 
one who understands up-to-date metheds of producing 
work economically and handling men. State experience 
aive refere Great Western Mfg. Co., 
Leavenworth, Kansas 

Inquiry No. 2101. 
ing soap 

WANTED One copy of Hendrick’s Architectural 
Engineering and Mechanical Directory of the U. 8. 
Estate of Henry Miller, 1 Barclay Street, New York. 


* and salary 





For soap molds, ete., for mak 


Chlorates and perchlorates, electrolytic man 
| LE 


INDEX OF INVENTIONS 


For which Letters Pater:t of the 
United States were Issued 
for the Week Ending 


February 11, 1902, 


AND BACH BEARING THAT DATE. 


[See note at end of list about copies of these patents. 


Adjustable bracket, Gardner & Van Doorn 
- % 
































Advertising device, R Vining 
Advertising street and station tndleator J 

H. Shepard 
Air brake sys 1 Hl. Van Dyke 
Alarm New glar alarm 
Ammunition W Rhodes “un 0 
Angling apparatus, R. R. | Kur 608,071 
Animal trap, J Hlawkines HoVgow 
Announcer, clectrl M. Lehman uz, SOT 
Aparejo, Keller & Titaworth oo soo 
Aquarium jJardiniere s. | Creasey 
Are? I la 
Automobile H. Lemp 
Automobile Fr, Wilson 
Automobile steering check, H. Lemp 
Automobile steering mechaniam, Hl. Lemp 
Automobile vehicle controller 1. Lemp 
Automobile vehicle steering mechanian i 

Lemp 
Awning, | b Hlartaborn 
Awning, F. J. Hage, St 
Raglock, W A. Finn 
taling prow aelf fewder Tuttle & Cookson 
Hand mill, I i Thomas 
Harrell tongs, M. Baldwin ous 007 
Bath tuba, ets lifter and carrier for, ¢ 

Muller 605, 000 
Bearing, ball, D. Luts 6us, 201 
Bearing for Journals, shafta, or rotating col 

umne, G. J. Capewell ov2, UAL 
Bed, folding, I N. Bachand GOs 211 
Bedstead fastener, metalll Ww \. Lipphard 605, S26 
Belt holding or attaching deviee, TH. Parkes. ain os 
Belt tightening tool, H. W. Stone, Jr OU4, LAR 
Belts ipon «pulleys, device for throwing 

heavy A. Crowner 
Bieyek A. G. Anderson 
Bicycle, A. PP. Morrow 
Bicyele attachment, J. ¢ dirout 
Bicycle driving mechaniam, J. Baker 
Bicycle gearing, ©. 8. Thompson i 
Bicycle parts and securing same, means for 

expanding the tubes of, V. EB. Rumbar 

ger 
Billiard cue, W Zaehri r 
Billiard cue tip, I Folsom 
Billiard table cushion, T. R. Palmer 
Binder and transfer cover for contents, post, 

A. O;. Kittredge 603,130 
Binds temporary E A. Trussell O58 0868 
Bit, Davis & Terry 603,117 
Boat adapted to be propelled on land or in 

water, Tr. Brittain 
Boats, automatic diving mechanism for sub 

marine, J. P. Holland 
Boller flue, removable, G. W. Middleton 
tolting cloth cleaner, G. W. Combs 
jolts, rivets, etc device for severing, | 

A. Carter 
toot or shoe, E. Roche, reissue 
Bottle closure, J. Schies 
Bottle cork, non-refillable, J. B. Goodman 
Bottle necks ¢ implement for finish- 

ing, A. F: . 

SJouquet holder, buttonhole, ¢ Potter 

Box stapling machine, P. F. Lindt 
| Bracket See Adjustable bracket 

jread, ete., and »R 

Brick kiln, J. P eee 

Broom holder, C. K. Rehrig..... 

Bung, 8S. Schlangen aevaices 

Burglar alarm, electric, H. C, 

Butter tub, ete H. W. Beldsmeier . 
Button setting machine, G. A. Mosher 

Cake pan, BE. E. & A. M. Schaumloeffel } 
Can body flanging machine, J. G. Hodgson 
Can body making machine, G. F. Leiger 
Can heading machine, adjustable square, 

Rubin & Sharp 
Can holder, J. B. Erwin 
Can opener, C. Sands 
Can polishing machine, F. Kaeser 
Car, A. Heiden 
Car body bolster, railway, M. B. Schaffer 
Car bolster, R. V. Sage 
Car = 7 Handiges 
Car Ww ). Coffin 
Car ‘ight, S. J. Smith 
Car lding, N. H. Colwell 
Car er, automatic motor, G. 0. 3S 
Car B. Bellows 
Carbureter, ¢ M. Kemp 
Carbureter, F. W. Jervis 
Carousel, marine, H. C. Richardson 
Cartridge carrier, E. T. Gibson 
Carving machine, E. T. Brannan 
Cash register, F. W. Wright 
Ceramic ware kiln, W. EB. Rivers 


Rodgers 
bag hook 


Chair, R 
Chatelaine 


M. T. Goldsmith 


ufacture of, P Lederlin 


Chromatrope, automatic, G. Wells 

Chuck, Z. T Furbish 

|} Chuck, drill, A. 8S. Davis 

Cigar bunching machine, A. Gordon { 
Cigar wrapper cutting machine, G. H. Fol 


Recommenda- | 


For amachine for printing on } 


Corn cutter, BE. A. Stare 

Corn holder, ¢ t. Lemon 

Corn sheller, Stroup 

Cover reciprocating and os« iNating mechan 
ism, vessel, Gibson 

Crate for bottles or carboys, swinging, E. G 

| Howe 

| Crate for rolls, J. F. Budke 

Cultivator or harrow, M. Collins 

Currycomb, Gilbert 

Currycomb, R. T. Gillespie 





ows 


Cinder or spark arrester, 8. L. Langdon 


self-adjusting 





Cireult closing mechanism, 
electro-magnetic, G. W Gillespie 

Clipper, horse, M. Bohnert 

Clothes line supporting and operating ap 
paratus, C. J. Laitz 

Clutch, H. Bardsley 

Clutch mechanism, J. Harding, Jr 

Coin controlled apparatus contact disk, ¢ 

Yal ° 

Coin controlled apparatus motor, C. A Yale 

Controlled mechanism, Roebuck & McMillan 

Coin holder F Miller . 

Cooling or condensing coil, Worth & Don 


aldson 








Curtain, L. 8. Burrows 

Curtain fixture, W. E. Matthews 

Curtain stretcher easel leg, Carlson & Mayr 

Cut-off, down spout, M. C, Harrison 

Cutter See Corn cutter 

Cutting edges, et means for preserving ' 

and rendering sharp, O. Newhouse 

Cycle, R. Wittmann 

Cycle, motor, E. 8. Stricklanc . 
ashb frame, vehicle, P. J. Timberlake, 
Dashboard frame, vehicle, eee as. 
Dauber for holding and applying paste or 


liquid substances, Q. G Parvin 
Dentifrice, M. H. Fletcher ° 





Diamond, D. C. Townsend 

lie Block, A A. Dickson ees : 

Son buffer and catch, combined, F. L. Ter 
rell 

Door check, J. Horsfield 

Draft rigging, Fernald & Galley eee 

Draft rigging, W. M. Piper 698,331 to 

Drag bar pressure regulator, C. H. Pelton 

Dredge, hydraulic, L. W. Bates 

Dredge mouthpiece, suction, L. W. Bates 

Drier, ¢ Hl. Casper 

Drying cylinder, R. ft Chadwick 

Drill support, hand, F. P Shek 

Drilling machine drift pin, F. Muenger 


(Continued on page 129) 
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Structural support, BE. Fenton 


Mechanical movement, ¢ Diets 
Sulfinid and scp same, substituted, J 


Duster for cleaning walls, et« G. M. Bell 








Basel back, H. W. Johns $92,857 | Merry round, W. BF. Mangels 
Electric circuit controller, C. J. Coleman 693,110] Metallic particles from paper, ete., burning, ($ eat Koetschet ’ 02, 868 
Blectric conductors, armor or sheathing for, G. H. Davis 602,834 W k Surgical ligatures, "preparing and inclosing, 

BE. Witzenmann 692,960 | Metallic particles from strips or webs, ap R. W. Johnson... 603,158 
Electric currents, electromagnetic regulator paratus for removing, G. Hl. Davis ‘ SY | Without Steam Power should Suspenders and belt, interchangeable, H, J 

for, J. D. Iblder 193,023 | Mines, car dump for elevators in, J. Moses t ase our Foot and Hand Power Bloomer ... ~ 605, 101 
Electric elevator, N. O. Lindstrom 1S, OF Mirror frame, VP. N. Staff ' 7 Swing, W. Merker Bs,040 
Electric switch, J. & J. Jones 51 Mirror, mouth, W. EB us Switch throwing device, P. L. Swank Gv, 185 


A—Wood.working Machinery, 


B—Lathes, eto. fountain, G. Sehirmer ove, 920 


Syringe holder 





Motion checking device, 





7 | Machinery, Send for Catalogues 
at 
Blectrical connecting cord, C. H. MeBvoy 
| 





Electrical device for the treatment of dis i 5, Ge2,.876) . Syringe, hot air, Schramm & Wilford oon, 162 
eases, W. J. Gavigan Motion checking devices, mechanism for op | SPNRCA PALLS MPG. CO. Table, BK. Tyden , 603.357 
erating, O. F. Persson ur OOF Water St., Seneca Falls, N. Tags, »machine for making metal, FF. © 


Electrical distributer, ¢ J. Springer 
Electrical generating machine J. N. Phifer 
Electrically heated apparatus, V. Monath 
Electricity meter, electrolytic, C, O. Bastian 
Elevater gear, W M. Balnbridge 

Elevator saftey attachment, G. I Joyce 


Mower buncher attachment, J. F. Wheeler 

Mowing machine, A. Von Loeper 

Music sheets with a line Indicating an effect 
to be produced, device for marking per 
forated, F. L. Young 





ais 9; ' f ; ‘ KE. Walker 
THES. TOOLS ano SUPPLIES . Telephone Fan ge ag ines 


. SER AN ' . Telephone aystem, Stafsing & bgner 





Blevators, electropneumatic control system Musical instrument controller, mechanical, _- ~~ — <ee Thermometer, oven, G. J. Day 
for, A. Sundh KF. L. Young TROT ry P ho " Thill suppert, BR, T. Gillespie 
Engine tender, traction, | A. Shirey Nut, cap, A. G. Anderson ELEC rRO MOTOR, SIM L 4) H( Ww TO Threshing machine, 8. Seuthworth 
Evener, four horse, A, Crosser Nut lock, Rieck & Buge make, By G, M, Hopkins, Description of a smal! @100- | Piro, rubber, C. AH. Bryan due ren 
Mut locking device, axle, M, Conrad | trie motor devised and constructed with a view to assist | pire, yohicle, J. BR. Tourgon GO8, 08" 


Exeavator, W. &. MeKinney 
Excavator, W M. Gross 
Fastener, F. R. White 


Faucet, combination, G A. Soderlund 


ing amateurs to make a motor which might be driven | poise outit, T. O. Helland 

with advantage by a current derived from a battery, and Tool holder : A. H. & J. A. Redworth 
which would have sufficient power to operate a foot | ,, fly ing, A Ww Morgan 

lathe or an machtoe requiring not over one man pow- Toy, aerial, G. W. Melville 


Oller, hand, J. B. Walker 
Operator's key, A, Cartias 
Ores, treating, BE. B. Parnell 










































Feedwater heater and purifier, T. Gunning Ores, ete., treating, J. A, Potter | er With figures, Contained in SCLENTIVIC AMER. | | 
Feeder for motor vehicles, boller a. 8 Overalls, S, Klavinsky 76] CAN SUPPLEMENT, No. 6464. Price 10 cents, To be | Toy bowling alley, M, Ulmer 

Tobey Package for tooth powder, ete M. Ul had at this office and from all newsdealers, Toy, dancing, W. R. Reppell 
Feeding mechaniam, rotary, Roebuck & M Mletcher 608,550 roy, figure, R. Tilton 

illan Packing, metallic, J, C. Miller 08,046 j n. Tay, flying, i hiteace & MeArthur 2 

Feeding rack, 8. &. Lamoreux Paper box blank, H. B. Smith Gos, 140 Mic oscope for Proj cti 0 Toy, wheeled ick we 
Felly and tire brace, J, M. Thorne Paper coating process, A, Thomaon GO8, 180 | IMPROVED e Track sanding device, car, A. L. Sprague “2, | 
Fence, T. F. De Witt Paper fastener, R. MeMahon on, soe | New metal | Transformer, rotery, R. B. Ball Got OW 
Fence post, J. Pegg Paper making machine, H. Parker 605,304 | ; trek pase (Trap. See Animal trap 
Fence post and brace, L. L. Lealle Paper pall, J, N. Davis au, 000 A by é | Tread, metallic stair, FP. M. Mahony 604,148 
Fence tool, wire, J, O. Berry Pavement, Hl, G. Volkmar at andara } Trolley harp and wheel, W. A. Heller ed | 
File and copy holder, combined letter, Bar Paw! and ratchet mechaniam, KR, | Barker and change | Trolley head, D. A we 

ger & Biraa Peo huiler, J. M, Sanders instantly | Pruck bolater, A. B 20 
File letter, I Melntyre Perforator, | \“ Tobey combining Truck frame An vin 
Fire alarm, explosive, C. I tuell Pharmaceutical Implement, M. FF. Rochester also polurt- | Trunk caster support wh 
Fire detector and alarm, F. G, Gasehlin Photographic package, FP. W. Llumphreys ous, 196 scope and| Trunk #trap, O. A move 
Fire eaenpe lr. G. Goodfellow | Physician's table tray support, W. HH. Ker | stamoronpe, | Tubes, drawing, 8. B marie 
Fire escape A. Hi. Andrews wey aoe sel New series | Tubes, machinery for producing seamless 
Fire extinguishing ayatem alarm, PF. Gray Piano action, I M. Hamilton oon of projec metallic, Melntosah & Thornburg) anon 
Fireproof grain bin, FP. BR. MeQueen Piano players, governing device for pneu gun , at rung. —— metallic, FP. a A. rankenberg 4,000 
Fish cutting table, BE. M. Lawrence math r. VP. Brown av2.v7s8 J os 1 Tubular articles, apparatus for fanging holes 
Pah fai pratt "oe Prat pe Set ahi, eas “Maaitied eal | nunatiefaheet a 
Fishing rod, B. Lyon ciroular, | Tubular articles of trregular shape, Shaping 


Pietvre mount and pertfollo therefor M .., | Catalogue, 


, tre 
| QUBEN®@ co., 1010 Chestnut St., Philadeiphia, Pa. Tug, thill, WH. G 





wrought metal, J. P. Sneddon oon17e 














Flax treating machine, J, T. Smith W MeDonald 
Flour, aging and erpacning, / & 8 Andre ws Pier for the support of bridges, G. Pascak | Twine holder, ©. J, Lippold dusk 144 
Fluid preasure regulator Smit Piling, A. B. Clark 9D - w holder, ©, J sppole ines 
Frait picker, H. Bllaworth Piling machine, D. J. Brophy The ** Wolverine ’’ Three A vite Type dietributing apparatua, Low & Brenkey GO2.889 
ce for re r lent “ “ " | Pipe eouplin rn orayth f Sores Ty ustifying macht Me Clintos at, 140 
| ure x bp redning lead and alr fun 1 PES af I i gw, trate i 2 a re, Cylinder Gasoline Ma- alogue Tye B .. ine, mecsene, A fet lintoek on 18 
tn ‘ w2, 072 lpn simble or toaulator youte : cn wi,2 
Furnace valve and duat catcher, G. G. Craw Pipe union, Ro FP. Lindsay rine Engina. Typewriter, FP. Lambert OO 27s 
ford 605,240 | Piston, S&S. Trethewey The only reversing gp Typewrtlter copy holding deview, I W. Por 
Garment supporter J. &. Dorsey Plow, cultivating sy Raynoulds starting, eas Ths n ney 
Gas apparatus, acetylene, J. 8. MeGinn Plow, garden, W. J. Stewart oo ke caer waive Typewriter keyboard, F. Lambert 
Gias, apparatus for the manufacture of ilu Plow, reversible, BE. J. Couch 602.086 ally ~h- bration. Absolute Ty pewritting machine, T. L Kapp 3, URS 
minating, C. W. Isbell Plow seraper, reversible disk, W. B. Michael 603,042 | ly safe. Single, double and | Typ writing machine paper guide, T. Oliver. @08,007 
Gas burner, self closing, W. & I. Glou Pneumatic motor, J. Wieser GO8, 108 | triple marine and stationary ‘ Typewriting machine type cleaning device ae 
Gas generator, acetylene, M. T. Stevens Pork loining machine \.M turleson GU2Z, 824 | motors from to # H. P. A. Whiting tae a2 wt 
ator, acetylene, A. C. Einstein Porous materials, compound for protecting WOLVERIN Upholatery work, spring, ©. 8, Bilis ee, 87 
tor, acetylene, BE. F. Mackusick and indurating, A. Wolf 602,001 MOTOR WORKS, Vaginal irrigator, H, W. Westlake 
E. F. Mackusick Pouch making machine, Millhiser & Doeppe, Grand Rapids, Mich. | Valve, FP. Gray : 
(jas, manufacturing, L. G. Harris 602.887, 60.045 | Valve and alarm, F. Gray 





Gias or fluid check, adjustable, H. ¢ Dan Poultry house, portable, G. ¢ Lathrop 608,283 | THE 1 | Valve, automatic duplex check and atop, I 
forth 003,116] Power’ transmitting mechaniam, Wi MIETZ & WEISS KEROSENE | |. tienneionie 


and GAS Engine | Yate gear tink, N. MeClan 


burns KEROSENE Valve gearing, W. N. Rumety 
cheaper and safer than gaso- | Valve, self cleaning needle, W. J, Jackman 


Gates See Car gate Lucas 
Giate fastener, wire A. Edwards Preserve jar, S. Oakman 

Glass blowing machine, BE. B. Ball Primary battery. J. W. Frees 
Glass, chipping, Dawes & Hull 


























Printing machine, TH. A. W. Wood | ‘ 
Glassware forming machine, Haley & Printing press, J. H. Stonemetz line. Automatic, simple, re- | Valve, water tank supply, W. B. Clark 02,083 
tridgwater Printing press fly finger, R. Miehk liable No electric battery | Vaporizing, cooling and aerating Apparatus, 
Golf register, Rennie & Van Derbeek Printing press impression mechanism, H. A or flame vsed. Perfect regu- air supply to liquid, W. Hl. Weightman 
Governing device for engines, ete., J. & H W. Wood on. : pened or Giressy rey burial, ¢. . Okey 
McLaren 692,893 | p . eas offset mechanic > coupled to dynamo for elec ehicle brake, amp 
Grease containing material, treating, J. J Aer seer, A ; ( - Ny 9 wi . iam, Be, Miah tric lighting, charging stor- | Vehicle brake, H. Lemp 
Seldnet Propeller, vessel, D. H hweddet wih batteres, put Vehicle frame, motor, J. L. Spencer ’ 
Grinding or crushing W. Mason, Jr Pulp, machine for the manufacture of sheets ats Gewese fae eS Vehicle, motor, W. Bowker, Sr erty 102 
Gun. automati \ g 693,105 joards or tubes from B. Keyes GH Send for Cataloge Vehicle, motors, suppert for self propelled 
Gun breech mechanism, A. W. Schwarzlose Pulp screen, centrifugal, J. H ret al A. [TZ, H. Lemp 602, 880 
Guns, means for effecting noiseless discharge | Pulverizing mill. C. Wallace 198.198 Morr Sr., New Youx Vehicle, self-propelled, C. EB. Calloeh. 02,981 
of, J. E. Bissell Pump, H. 8. Clark Awarded Gold Medal Pan-American Exposi- | Y°"l’le steering device, motor, O. Bo Pere 
Hammer, power, A. W. Johnson Pump bushing, centrifugal, J. Edwards tion. Buffalo, 1901, _— — 
1. Murdock, Jr Pump, stean Frey) 128 Vehicle steering mechaniam, H . Lemp, 
gz. I J t , a . "hill Eo. Th pam . 7 io ean -— . 02, 800 
Nama o “al haa 693.319! ROTARY ENGINES.—ARTICLES ON | Velocipede, ratiway, C. Gorneman 
ging machine add Radisto r, steam, J. 'T.” Hope 692.554 | this type of engine, giving many details and illustra. | Vending mechanism for coln-controlied ap 
WwW. W. Wer Rail frog, continuous, H. R. Collins 602.29 | Lions, are contained in SUPPLEMENT Nos paratas, ©. A. Yale 
Header, wrought iron, J. P. Sneddon W Railway, combined underground and over 7 1186, 1193 and 1309. Price 10 cents each. Veneer for use in the manufacture of boxes 
Headlight cleaner, locomotive, D. H. Fore head clectric. D. &. Beraia sale by Munn & Co. and all newsdealers ete., J. C. Roberts 


Ventilator, J. Horafleld 





man Railway construction, electric, F. P. Derr 





















Heating furnace, S. Diescher "| Railway electric system, D. 8S. Bergin THE 2% H. P. WEBER JUNIOR PUMPEP Ventilat Waldmire 
Holder, safety, A. Raudnit 693,065 | Railway, overhead trolley electric, B.D | has gallons 125 feet and 100 yalle Vine, W. 
Hollow or tubular articles, apparatus for Gilson | , Voltale Johnaon 
form . J. P. Sneddon 693,175 Railway signaling system, electric w. W j Voting machine, Boring & Chitwood 
Hollow or tubular articles, forming, J. P Salmon F 916 Voting machine, L. W. Luelles 
Sneddon 693,174 Railway system, electric, B. E. Osborn 92,808 Wagon, dumping, J. N. Dixon 
Hollow or tubular articles of irregular Railway tie and means for securing the rails F | Watstband adjuster, W. 8. Evans 
shape, apparatus for forming, . Pr thereto, metallic. C. Rabert . 392.902 | mensions Washing machine, 8. Fry 
Sneddon 171, 693,173 | Railway track structure, Angerer & Samuel O | high. Cay Water, purifying, C. 0. Brueckner 





Wave motor, R. H. Hannah 
Weaner, stock, Shannon & Bobbitt 
Weather strip, D. HH. Burkey 
Kansas wuity, mo. Weeder, W. D. Lioyd 

—__— Weigher, grain, D. Wilde ie Vane 
Wheel, F. M. Hawk 


£0 Automatic 8 c Machines Wheel attaching device, J. 8. & J. 


minut 





Hollow or tubular articles’ of 


“ed Railways, signaling system for single track, 
shape, Ww. Vv 


Salmon 

Resawing device, E. E. Thomas 

Reversing mechanism, W. Nahrwolt 

Rivet clenching cap, J. L. Thomson 

Roasting smelting and matting furnace 
Spike & Jones 

Rock breaker, G. Lowry 

Rods or shafts in place and for permitting 
ready removal of same, device for se 
curing, G. Engel 

Rolling mill, J. Kennedy 





Weber Gas and 
Gasoline Engine Co 
. Bex 1ilda, 


Hop drying dg. W. f V 

Horseshoe, nailless, M. Goldberg 

Hose bridge, D. Smith 

Hose coupling clamp, O. Iversen 

Hose signal system, electric, G. G. Weitz 
Hub, metallic wheel, W. H. Cullers, Sr 
Hub, wheel, P. M. & J. P. Gundlach 
Hydrocarbon burner, Farraday & Goss 
Hydrocarbon burner, G. A. Bonelli 
Ignition plug for explosive motors, J B 


Boisselot 












Clawson 603,227 





| Winding machine, thread, P. J. Westphal... 608,196 
A 


Tt & 
on ta J 7 FORMING WIRE | iis Sistine 


from coil into shapes similar | Wire connector, H. W. Wyckoff 





to cuts. We can furnish ma-| Wire stretcher, W. Z. Brannon 








—> 
. ~ ; Rotary engine, G. P. Nielsen we : ‘ 
(luminating structure, F. L. O. Wadsworth ; . cement in @eaamen qo chines or goods, as desired. Wrapping machine, A. Bay ler ons 069 
Incline or transfer, adjustable A. J. Tullock r toon A ball bearing, T. H. Garrett, Jr f . 3 | Wrench, Clark & Crume 682,828 
et al 693,540 Rub her from vale aa 1 rut encanta r S S&S t#” Send for Catalogue Wrench handles, construction of, F. L. Coes. 608,108 
ndex and sten rame, combined card, J —~ -_ — = re ‘00 3,113 
Ind x = ban il f n ined card, J Gaiming. B. B. Price ano BLAKE & JOHNSON, Wringer, J. M. ¢ k 603,11 





P.O. Box 7, WATERBURY, CONN, 
For Heavy Continuous Work | 


( wrie 
cellar or dredge, E. J. Gilmore 

t. B. Poindexter 

straightening and tensioning hammer 





Inde nee ind printing plates, holder for card 
8S. Dunean 
Iron, manufacture of pig, J. A. Potter 














iveatan table, R. Vannoy . nel . 

oe 4. O. Patenaude et al 693,000 | every machine shop will commend our DESIGNS 
min, a & ten L. Botz 692.820 | Power Pipe Threading and Cut- ; ; 
Aes pee rane vi gh MATTE Ror face » board, M. W. Heyenga 693,134 | ting Machine, Cones are central siete tein ies te Miadeal 
al ne eee Slee Hee eee Screen and chute, combined, G. Holmes 693,019 | Over machine, equalizing the weight. on Bie , 
oS. H. I Sontice ce WT WW tuseciite gon joa | Within the cones are compound gears | Bandage, M. Wensch 
Keyless lock, BE. A. Judd raed car. C. 8. Elli alrenile @n2 aig | iving six changes of speed. Gears d frame, E. J. Barealo 
Keyless lock, A. F. Corbi ' otis we, SOO | require no extra space, and are pro- | Belt, apparel, F. A. Luce 
Kite attachment. 8. W Seaming machine, automatic double, Norton _ | tected from dust or accident. Chasers | Belt, waist, H. J. Gaisman 

& Hodgson } | can be opened, threaded pipe removed, |} Can, garbage, Burch & Lae 


Knife for cutting 
artesian or oil wells 
Knockdown chair, I Ww 
Lacing chine, shoe, D 
Lamp acetylene gas 


another inserted and cut without stop- 
ping machine. Send for Catalogue Atherton 

L MFG. CO, Couch leg, A. E. Olsson 
TOLEDO, OHIO. Drawer, cabinet, T. Kundtz 





Seaming machine, double, J. G. Hodgson 
Separator, R. W. Jessup 1 
Sewage purifying, I rralls 

Sewing machine buttonhol 


Cotton openers and lappers, grid-bar for 
T 















Rosendiuth . ww c — PEK — Filter frame, interior, U1. I Ebaen 
Lamp burne J. Greg b _— Cc Game board, J. J. Sherman, Jt 
Lamp, carriage, E. M 693,076 harper l nh mow Ww MW Gilbert NI > K EL Lamp chimney, R. D. Jamison 
Lamp, electric are, 8 HO8 04 . ‘ rt Lavatory, F. 7 Torrance 
Lamp, incandescent, H. Boehnu 69 SI C.F Electro-Plating | Limb cutter or branch trimmer and hate 
Lamp socket, incandescent electric, J. W. H “. : paras nd ' M., Z, H.. & P. David 
Uytenbogaart 693,087 | Shippir tox, A Pip Apparatus and Materia M. ¢. Wilburn 
Lamps, gas detecting attachment for miners Ships’ bettoms, apparatus for cleaning, R = rus case, J. T. Rosenhelmet 
safety, M. D. Mackie 8. Culpeppe = Hanson & VanWinkle ll, N. A. MeManus,. hh, 730 
' Shirt bosom pad, L. M. Bryan ©0., sheet, F. W. Davenport 


Last trimming machine 
Latch, door thumb, H. Che 
Laundry machine, D. W 
Letter box H. Hettinger 
Leveling machine, J. J. Heys 
Lightning conductor anchor fastener, ¢ 


Shoe polisher, W 
Shuttle driving mechanisn > Free 


Derr Newark. 8, G, Stickney 

a 1 136 LAberty St., N. ¥. machine cabinet top, T. Kundtz 
ae 1 om and signals eo 4 = ae 80 & 828. Canal St. | and sewing cabinet, clock, ¢ Reber 
} ai gn +: one a ga oar us oleman Chicago. | Shirtwatst button engaging attachment, 
BR rnal system eterson > T. Clar 

, Signaling ipparatus, electric, F. B. Herz 





for 1 p. 












° f Shoe shank, J. 8 susky 
Liquid mm ter, W. G. Kent t 693,01 BERNARD DYNAMOS & MOTORS | Shoe = seat, H. W. Proulx 
Locomotive. i. Atwood ¢ Signaling system, electric, W. W. Salmon Are the result of our 23 years’ experience. Soap tray or holder, J. G. Walker 
Locomotive boils r, C. W. Newton ¢ Signaling system, electric, Wilson & Salmon Ma nets, cast iron and steel Speculum blade blank, ¢ J. Pilling .7 
Seom. ¢ Roper P Slat and wire fabric, machine for making Fie ds have best insulation. Speculum blank, ¢ J. Pilling 
Loom for making straw mattit W. Wattie ¢ J. Reif, Jr 6 Shaft of hammer-welded steel. Stove, gas, W. J. Schwartz 
Loom shuttle checking means c Hl. Draner. ¢ Smoke eventing device, G. M. Conway ature tron-clad, ventilated Table. J. W. Bates 
L 7 K Snap hook, Weber & Frey putater, bard drawn cop- Threshing machine eylinder tool, J, Pankrs 
vom shuttle tension device Seitz & Han en Sanne. coasheiey. aaaeeaiieaen a” Wiices per, mica insulation Thres iing machin Be: ‘ 
Le bang cor repleniahis ponies, i Te 08, 164 | epeculum arer earings, best grade of bronee ape. cont f B fetal... 
AU . eprenis i” mechanism rushes, carbon, reaction hol« oO or, « e 
Ss 692.933 to 962,935 | Spinning Hudson ° fehicle body, F. Putnam 
ER ga RIES circuit closet \ | Spittoon g oO ni 
anith 692,921 | Spoke end trantingham 692,821 G. Bensene® co. 
Looms, electric filling changing Spokes, ets muchine for making metalll Trey, N.¥ 
for, H. ¥V Smit! 692.922 G. T. Warwick aon 
Machine tesla, device tor adjusting the wash Sauare and bevel. combined wi- A.C. Smith 98.075 EVOLUTION OF THE AMERICAN Lw- TRADE MARKS 
on, H. Hess 693,015 | Steam pressure regulator, automatic, D. P. comotive. By Herbert T. Walker. A_ valuable series ee 
Mail box, J. M. Ball 692,814 Blount by a member of the eee x y- Museum Commit- 





Asphaltum, H. Brown 
Roots and shoes, M. Samuels 
Worcester Corset Co 


Step, ¢ i 
Stocking knee 


Stone crusher 


tee. The locomotive from 18% to date is described and 

illustrated by careful drawings, great attention being | 

given to historica! accuracy. 2) A UO MERE ScrEs Corseta, Royal 
I 


Mail from cars, apparatus for delivering, 
Slegle & *ywell 
Malt kiln, J. F. Dornfeld 


Il. Cogsens 

















Mandrel for shaping hollow or tubular | Stone lifting machine, F. A. Fulghum TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 0114, 1, animal, Columbian Stock Food Co 
wrought metal articles, F. D. Sweet Stone saw, J. Peckover Price 10 cents each. For sale by Munn & (Co. and all | Garment fasteners, Parker Novelty Co 

Massage device Proben & Fischer | Stool, folding, 8S. 8 trechblel $ 2 | newsdealers Gaa or vapor burners Incande scent mantles 

Massage roller, electric, W. B. Preston Store goods lifter, I Pr. Wilkin 693,200 for, Stillwell Light Co 

Matting, straw, W. Wattie Stove or range, cooking, EB. W. Anthony Hosiery, Pilling & Madeley 

Mattress stretcher, wire, J. Hoey 693,006, Hosiery and gloves, Goodman Bros 

Measuring machine for plastic material, F Stovepipe, J. H. Lauterman Insect exterminators in Hquid form, R. B. | 





Norwood {7.74 








J. G. Ratabow Strap « coupling W. H. Mallinson 
Meat, etc means for extracting juice from Strengt testing machine coin controlled, 
raw, H. Bremer. cereece coveeees 692,823 \ W ilaon Cccececcsccccce ences 


D.MOGEY 


AY NWNE N 






(Continued on page 130) 






692,958 
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Scientific American 


ERRUARY 22, 19002. 
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FOR ALLUSES, MADE AS mel 
« HARRINGTON & KING PERFORATING Co. 


. CHICAGO, ILL. U.S.A. 











“vee> <veeC> <vE0eC> <>998e> 
Narrow Gauge Railways 


RAILS, SWITCHES, 
TURNTABLES, 

WHEELS. AXLES, 
LOCOMOTIVES, Et 


CYPHERS INCUBATOR, 


World's Standard Hatcher, 
Used on % Gov. Experiment Stations 
in U. S., Canada, Australia and New 
Zealand ; also by America’s leading 
poultrymen and thousands of others, 


3 
§ 
Gold medal and highest award at | 
Pan-American, Oct. 1901 16-p are 
gue, | 
¢ 
e 


. 



























































































Moisture ircular free, Complete catalogue 
rol ' i ' " 1n0 pages, ‘weld in., mailed for 10, | CARS 
M. i. Hub 7,7 Ask nearest oficefor book Na 134 of every description, 
users » Present 17,778 oF PHERS INCUBATOR COMPANY, A 
BY THE ZODIAC | ~ te _ 4 D>. Care 7.708 Batalo, \. ¥., Chieago, lil., Heston, Mass., New York, N.Y 
| Waists, Sablin Corset ¢ i74 ARTHUR KOPPEL, 
Wat mes ; ; me W, r rs . pis INCUBATOR 66.68 Broad Street, 
. adetpnta - ~ aa wasnamed Sure Muteh a vote ew 
\ Hilbert Brothers j - enahemeten @ . 
\ mpa, towers, tank housands of poultry raisers justifies the nan 
. BG. Ma Mfg. ¢ son aaa self. Any one ca ean ~pee> -pe0e: <peee: pee: - 
ae cults goerantoed f ear: Catalog, f of ph , 
cer . JX TRUSGOTT BOAT 
LABELS | Sure Hatch Incubator Co. ‘Clay Conicr Neb. or 1° Columbes, 0. 
er HOEMAKER’S Simple, Safe, Reliable, Speedy. 
Aine Dropay Cure,” for drops wee SHOEMAKER'S POULTRY 
Antis * ’ iF. Gin war and Aimanac for 1902, 160 pages, over 
swex Condensed —M Sounkcs che. Ma Gaueier cbhtiaee cae 
! ‘ k, Hl Condens M ‘ saa t nid remedies, Dia 
I ‘ iia W hish Aine t I oo 
” & I Si, iM Alla { Ineubat ors, We ters i 
i ' Vegetabl . 
“a f Cure . 2 Pe Cc SHOEMAKER, Hox 253, ptoehe ri, Ml. 
! D s — 
Home Brand.’ ww; ELECTRIC SEWING MAC HINE MO- 
i l . tor The instruc ns and numerous tlustratior if de- | 
& « s tails nta ! this art will enable any n chanic 
' " i ' of average ability co build an efficient motor that will 
a o yperate a sewing machine The cost of materials for 
se ant | : , MH \ this machine should not exceed tive dollars. See ScCTEN Built either cabined or open in sizes from 16 to 100 feet 
. — » sas > . ~ rivic AMERICAN SUPPLEMENT, No. 1210. Price 10 | in lengt! For catalog giving full informatio: 
a Rg h.. ~ oe vas MAG Asin a ' cents by mail, from this office and from all newsdealers. = + ig ig ; gies 
4 i>, sich is for sale at man ews 8 rds Mal ! - 
or wil' be matied by the ee for W) cent and Giur ‘ Soo Truscott Boat Mfg. Co., 
place this circular astrolowical disk over the one you Proof Mark A 8, 1S AR T ESIAN ST. JOSEPH, MICH, 
will fied on page 160 of the March issue of THE WAG Slen y o f ' rene cn he Sadintattied nenetiniebaiediniman 
> " 7” , ene ae : . Rie G | Sin ells, Oil and Gas Wells drille« > me >on . = ae ‘ 
adiatinn usb eueamiading "elie these co te Gan | “tole Doce.” r byconeract toanyaepth irons | HOW TO MAKE AN ELECTRICAL 
vas oregs — Sane ae oo we t ! “ S. SOS to 300) feet. We also manufac- | Furnace for Amateur’s Use rhe utilization of 110 voit 
whieh hold the sian under which you were born, and Steeplechan - 1 WwW S00) ture and furnish everything re- | electric circuits for small furnace work. By N. Monroe 
you will inetantiy find your horoseope cast in detail, re , iH i Tor d Blood I quired to drill and complet: Hopkins his valuable article is acco mpanied by de 
ve (ling your fortune by the exact science of astrology ‘ DH SOE same. Portable Horse Powe tailed working drawings on a large scale, and the fur 
liu most marvelous chart and what it reveals are of R bt I and Mounted Steam Drilling | nace can be mide by any amateur who is versed in the 
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(8529) J. A. B. asks 1. Could you 
tell me how to wire in a transmitter on an 
opera stage with two cells of gravity battery, 
to not affect a ‘phone (series) on the same 
lime \ You can connect the transmitter In 
the same manner as an extension is connected 

to be thrown in by a switch when wanted, 2, 

Is there such a as winding a permanent 

magnet so that there will be a current pro 

duced without using batterles A rhe tele- 
phone receiver is a permanent magnet wound 
with a coil of wire ity vibrating a plate of 
iron in front of the pole of the magnet, a cur- 
rent of electricity is produced in the coil of 
wire rhe magneto call of the telephone is 
another arrangement for producing a current 


of electricity without a battery 


(S85 





30) H.R. writes: I read recently | TH HH. & N AlNmiNOM Dist. 


with much interest a note in the Screnririm 
AMERICAN regarding a new system of wireless 
telephony discovered by an Englishman Is it 
© early to ask for details of the invention, 
whether it is simple enough for amateur's use, 
and if it could easily be installed in an un 
civilized country like this up here We live 
15 miles from the little settlement, and much 
need telephonic ommunication rhe country 
between is nearly all bush, and running a wire 
wou'd be expensive Your paper is a most wel 
come visitor in these wilds, coming once a 
montl \ In the article to which you refer 
you have a that has appeared regarding the 
S ! et bevond 
, Ihe Marconi system 
is probably equal t vo demands 

(8531) J. R. asks Would the cur- 
rent of 1 half-inch col be dangerous to en 
mun Vould it kill a person A The 
irrent from an ordinary induction coil giving 
a half-inch spark would not be dangerous to 
most persons Iv this we mean a coil whose 
irgest spark is a half-inch long, and which 
is actuated by ne or twe ells of battery If 
a coil were wound so as to carry in its primary 
a heavy current, and the secondary were wound 
with a wire which could carry a correspond 
ingly heavy current the shock from = = such 
a coll might be fatal Phere is voltage enough 
in forcing a spark through a half-inch of ait 
to force urrent enough through a man’s body | 
to kill him A voltage much less than this 

is used in killing criminals by electricity 


| (8532) Subscriber asks for the compo- 





nent and proportionate parts of a good welding 
compound \ rhere is nothing better than 
borax and good management for welding steel 
| of low grades or for welding tool steel to iron 
Mixtures of ten per cent sal-ammoniac pulver 
ized with the borax, also mixtures of tron 
filings with the a have been recommended, 
| and special compouncs advertised For tron to 
iron alone there is nothing better than clean 
white sand, and with difficult pieces a mixture 
of sand and borax 

(8533) H. E. G. asks: 1. What actu 
ally oc when an alternating current is run 
throug! il lectrolyth solution using lead 
plates for electrodes Theoretically, I know 
that no electrochemical action should take 
place, but by experiment I find that by using 
f the anode a plate of, say four times the 
area of the cathode, a sort of plating process 
seems to occur and a small amount of solution 
jis decomposed A Houston and Kennelly 
state in their book on “Alternating Currents,’ 
price $1 by mail; “Permanent electro-plating 
effects can be produced by alternating cur 
rents, when certain relations exist between the 
size of the article to be plated and the 
strength of the urrent 2. How are the 
lamps connected in the large cars of the 
Metropolitan Street Railroad I have noticed 
that a broken lamp does not affect the other 
lamps and that the dash and overhead sign 
lamps can be extinguished without affecting 
the remainder of the lamps, which would not 
be the case if they were in series Ilave lamps 
with greater voltage than 220 ever been man 
ufactured \ The lamps in street cars, us 
ing 500 volts pressure, are arranged in multiple 
series, five In series of 100 volts each If a 
series is not cut off by the breaking of any | 
lamp in it, it may be that an automatic device | 
} is employed to cut in a resistance equal to 


| lamp. 
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Compressed Air 


By GARDNER D. HISCOX, M. E. 
AUTHOR OF “MECHANICAL MOVEMENTS.” 


LARGE 8VO. 820 PAGES. 547 ILLUSTRATIONS. 
PRICE, bound in Cloth, $5.00. _ Half Morocco, $6.50. 
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The Kaiser’s New American-l 


SUPPLEMENT OF THE SCIENTIF 


Length over all, 161 feet; Beam, 27 feet; Draft, 15 feet; Length, end of boom to tip of powsprit, 1 
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} bowsprit, 195.5 feet; Height from deck to maintopmast truck, 132 teet; Sail area, 11,612 square feet. For description see page 141, 


rican-Built Yacht ‘“‘Meteor III,” 





